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ABSTBACT 

This reference catalog lists and describes 427 
current or completed outdoor recreation and related environmental 
quality research projects. Projects are grouped into one of three 
categories: resources, economics, and user studies. The catalog is 
designed to assist scientists, administrators, planners and students 
by facilitating the exchange of information and research results. 
Indexes provided for the reader 4 s benefit consist of subject, 
investigator, supporting agency and contracting agency. (BB) 
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FOREWORD 



This fourth catalog of Outdoor Recreation Research assembles 
in one volume brief descriptions of 427 currently active or recently 
• - completed outdoor recreation and related environmental research 
projects. The catalog is published periodically by the Bureau of 
Outdoor Recreation as part of its responsibility "to promote the 
coordination and development of effective programs relating to 
outdoor recreation," as declared in Public Law 88-29. 

The catalog series was Initiated in 1966, and has been prepared 
in cooperation with the Science Information Exchange of the 
Slnithsonian Institution. This document is an important part of 
the Bureau's programs of sponsoring, performing, and assisting 
research relating to outdoor recreation matters, and compiling infor- 
mation of value to outdoor recreation programs and educational 
institutions. 

Selection of projects was based on the relationship of the 
research to the field of outdoor recreation and environmental 
quality aspects of recreation resources. 

Where interim or preliminary reports or other helpful prepared 
releases were reported by the principal investigators, the infor- 
mation is included with the research sunmary. The compilation is 
designed to assist scientists, administrators , planners and students 
by f acilit ating the exchange of information and research results. 



Despite conscientious and extended efforts to encourage 
institutions, organizations and individual researchers to submit 
materials for inclusion in this catalog, certain eligible projects 
may not have been listed. It is possible that a few projects are 
repeated due to mult iple support, revision of stannaries by 
researchers, change of principal investigator and the like. We 
hope these deficiencies are minor conpared with the large numb er 
of important and premising projects that are reported. 



The assistance of all who 
appreciated. It is hoped that 
effectiveness of the combined e 
helping to find solutions to 
mental quality problems. 



Duted to this report is 

will inprove the 
sstigators who are 
Lon and related environ- 
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Douglas wife, Jr 
Director 







Editor’s Note 



The fourth volume of the Outdoor Recreation Research Catalog has been 
prepared hy the Science Information Exchange of the Smithsonian Institution 
under support from the Bureau of Outdoor Recreation. Selection of projects 
for inclusion was made hy the Bureau of Outdoor Recreation. The projects 
selected reflect the program areas in outdoor recreation and environmental 
quality that are of prime concern to the Bureau. 

i-long with the summaries of the projects, the catalog contains the 
following indexes: Subject Index, Investigator Index, Contracting Agency 

Index, and Supporting Agency index. The information which appears in the 
summaries and the indexes was taken directly from the project record as 
received hy the Science Information Exchange. Immediately following the 
summary there appears the Science Information Exchange identification number 
for additional reference. 



The Subject Index is a hierarchical arrangement of index items, 
indicating relationships between broader and narrower concepts. The index 
term is followed by the project title, and the chapter identification number 
of the project. As a further aid in locating subject areas, the first 
high-level hierarchical term to appear on a left-hand page will be shown in 
the upper left-hand corner of that page, and the last high-level term to 
appear on the right-hand will appear in the upper right-hand corner of that 
page, in dictionary fashion. It is suggested that the reader first check 
the Index Outline which immediately precedes the Subject Index. 

The Investigator Index is an alphabetical listing of the Investigators 
listed on the project record. An asterisk designates the principal 
investigator. Unless specified, the first name listed on the project 
record was selected as the principal investigator. In several instances 
it is apparent that the "investigator" denoted on the source document is, 
in fact, a program manager, who may not be at the institution or location 
listed with the project record or displayed with the other indexes. 

The Supporting Agency Index (indicating funding sources) and the 
Contracting Agency Index (indicating performing organizations) are single 
alphabetical listings. 



All of the Indexes in this catalog were generated by means of a 
computer, necessitating a limitation on the number of c har acters available 
for index terms and captions. Thus, in some instances, abbreviations had 
to be used. 




In order to insure publication of this current research catalog by 
early 1971, it was necessary to declare August 15, 1970, as the latest 
date for inclusion of Notices of Research Projects in this volume. In 
instances in which investigators were unable to meet this date or research 
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was registered with the Exchange after August 1 5, 1970, the projects were 
not included in this volume, hut hopefully will appear in a subsequent 
publication of this scope. 

This catalog is published and distributed by the Bureau of Outdoor 
Recreation. Single copies may be obtained on request from the Bureau 
as long as supplies last. 

It is our desire that the users of this catalog further acquaint 
themselves with the services of the Smithsonian* s Science Information 
Exchange. As a National Registry of Research in Progress, the Exchange 
receives 100,000 summaries of on-going research each year defining Who is 
planning What research. Where and How supported. We invite your questions 
and registration of your current research efforts. For additional 
information, write Science Information Exchange, Smithsonian Institution, 
1730 M Street, N. W., Washington, D. C., 20036. 

Readers are requested to advise the Science Information Ex c h ange of 
any errors of omission or commission that have been made. Also, critiques 
of this volume are encouraged so that future editions may present research 
information in a manner most convenient and acceptable to the user. 




Monroe E. Freeman, Director 
Science Information Exchange 
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GUIDELINES FOR COMPLETING FORM ASS CITO IN THE DOTTED BLOCKS 



•**WC-N«Al HIV. *-A4 


NOTICK or RESEARCH PROJECT 

cnpNirp tncy\duation rvniiNrr 


m mc* 




M4blH«L inrVtlMA IIW LAUlAnUL 








AIBNCV HO. 



HIPPO* 



»CV, 



TITt« O* PMOJKCTi 



| Title should be as specific as possible ) 



GJv. wm, mi •WcM Mm M PRMOPAL MVCSnCATOHS mi ALL OTVlgW PBOFCglCNAL PERSONNEL « n »— M «. *• rM«ct. 



1. List the Project Director first if aore than one naae appears. 

2. Person listed Is associated with university. Include bis school, and If 
a department affiliation. For other types of organizations. Include 
corresponding divisional and unit designations. If any. 



MAMC AND ADONCfl Of mSTITUTtO*: 



|_ Name and address of institution responsible for performing the research. J 

SlMUARY Of PROPOSED WORK — (200 o* IwsJ -!•*• Scfc — o lahw A t w gidwy «w<rt4> W ««Hi p*ym mm mwehmfd 
M Mfw t m*4 pti <— •» i wdn i s pp srttw g wta wc fc, m 4 mm Iw w wdmd A tesirt | H N »i mkm f>fw«> uadi I w l— — l lo w . Ymt wmmmmry It *» to 
Im tiivs* pais s ns . 



The sunnary is used as a means of communication and is preferably written by the Project 
Director who is familiar and closely associated with the project. This s umma ry should 
not contain infomatlon that cannot be given other research scientists and program personnels 
It prorldes infomatlon on the work not yet published and not otherwise available. The 
sunnary should describe the probler clearly, show relationships to other aspects or to 
broader areas of research & program development and should identify plan of procedure, 
techniques, instruments and special materials, special environments, etc. Kach record 
should summarize a single project or a small discrete unit so that It may be analyzed and 
Indexed In technical depth and detail for effective use. 

If work is being performed elsewhere than at location of recipient's institution, indicate 
where. 

The last sentence of the project description should state the month and year in which the 
project is to be started and the month and year In which it is anticipated that it will 
be completed. 

Currency of Reporting - 
This form should be: 

(1 ) Submitted at the start of each new project 

(2) Reviewed and revised annually thereafter, or 

(3) Whenever a project is substantially changed* _ _ _ _ _ 



Please do not register a project supported hy a Federal agency, foundation, or fund 
raising agency, if you have already registered such & program at SIB during the current 
fiscal year. 



SIGNATURE Of 
PRINCIPAL INVESTIGATOR. 

PROFESSIONAL SCHOOL 
(■wlkal, pmArntm, Ac.) 



, Person signing for the , 
. ferffirBiflg^Ageucy 



(A) Dates of current project authorization (Ho nth/ year to Month/year) 

(B) Annual level of effort In dollars, if specified 

(C) If multiply funded, the annual dollar support by each sponsor 

NOTE: FUNDING INFORMATION IS HOT RELEASED EXCEPT WITH APPROVAL OF SUPPORTING AGENCY, 

OR TO AUTHORIZED REVIEWING BODIES. 
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DESCRIPTION OF RESEARCH TASKS 



¥ 



1. RESOURCES 

Land, Water, Human and Animal Assets to Outdoor Recreation 
and The Related Environments 

1.0001, VmOLOGICAL METHODS RESEARCH IN 
WATERS 

WS. HILL, U.S. Dept of HIth. Ed. & WeL, P.H.S. Environ. 
Health Service, Dauphin Island, Alabama 36S28 

This project is concerned with developing and evaluating the 
systems requirements for isolating virus from large quantities of 
virus- contaminated water. This includes, but is not limited to, 
waters used for drinking, recreation, reclamation, and food 
production. The major problem reduces to the inadequacy of 
available methodology to sample, isolate, and concentrate viruses 
occurring at low multiplicity levels in oaters. Methods providing 
for at least a 1 ,000-fold concentration of virus are needed at the 
outset to satisfy a reasonable sensitivity leveL At the outset, a 
sequential methods approach will be implemented. This approach 
will encompass die adaptation of membrane filtration to sampling 
and recovery of viruses from large volumes of environmental 
waters. Concentration of low multiplicities of recovered virus 
from eluates will involve evaluation of a number of procedures 
such as hydroextraction, polyelectrolyte and/or aluminum salt 
flocculation, and ultracentrifugation. Initially, the sequential 
methods technic wifi be applied to estuarine waters under labora- 
tory conditions using a ‘model* (poliovirus 1 ) enteric virus. This 
project was started in July 1969 and is continuing. 

SUPPORTED BY U.S. Dept of Hlth. Ed. & WeL - PJH.S. 

1.0002, MASTER PLAN FOR THE PROPOSED 
KEYSTONE CANYON STATE PARK 

J£. HOFFMAN, Univ. of Alaska, Inst of Soc. Ec & Govt Res., 
College, Alaska 99701 

The purpose of die master plan is to identify significant natu- 
ral and historical park and recreation resources, to relate these 
resources to appropriate park and recreation developments, and 
to recommend a course of action. In addition, the master plan 
identities all major factors which wifi have an effect on the 
management of the area as a state park. 

The proposed Keystone Canyon State Park lies in the Chu- 
gach Moun tains near Valdez in the south central region of 
Alaska. High segments of the mountains on the north and south 
are Hnpiinated by extremely rugged ridges 5,000 to 7,600 fleet in 
elevation. The higher parts of the north and south boundaries 
contain ice fields from which valley glaciers radiate. 

In 1899 the U.S. Army constructed an all-American, all- 
weather trail from Valdez., through die proposed state park, and 
on into the interior of Alaska. The Richardson Highway, the suc- 
cessor to the Army Trail, bisects the proposed park in a northeast- 

southwest dir ecti o n. 

Hie 800 mile, 48 inch oil pipeline from the North Slope to 
Valdez is planned to pass through the proposed Keystone Canyon 
State Park. 

SUPPORTED BY Alaska State Government 

1X003, INVESTIGATION OF PUBLIC FISHING ACCESS 
REQUIREMENTS 

JJj. BERGSTRAND, State Dept of Fish & Game, Juneau, Alaska 
99801 



Physically examine recreational fishing areas and make an 
evaluation of each potential area for public access requirements. 
Determinations obtained by: a) studying the nature of the existing 
fishery or biological potential present b) anticipating future an- 
gler use as determined by current use, public works projects and 
accessibility. 

Make recommendations to various state, federal and local 
land managing public agencies for the withdrawal or classification 
of lands for access sites or rights-of-ways. Conduct inter-agency 
field investigations and take an active role in land planning activi- 
ties. 

Create and maintain a statewide water catalog which will in- 
clude information on Township, Range and Section, Management 
region, watershed, U. S. G. S. map location, access site acreage, 
land agency case number, water qualify, type of drainage, surface 
acres and fisheries. This material prepared in such a manner that 
it could be stored on magnetic tape for retrieval by data 
processing techniques. 

SUPPORTED BY U.S. Dept of Interior - Bu. Sport Fish. 

1.0004, SALT WATER SPORT FISH HARVEST STUDIES 
IN SOUTHEAST ALASKA 

M. MCHUGH, State Dept of Fish & Game, Juneau, Alaska 99801 

Objectives: ( 1 ) To compile an annual estimate of the number 
and species, by area, of the recreational harvest of salt water 
fishes. (2) To compile indexes to size and age group with empha- 
sis on salmonids. 

Procedures: ( 1 ) Sport fish harvest data wifi be obtained from 
a continuation of established creel census studies currently being 
conducted, a. Boat landings and areas of intensive angling will be 
censused in a manner that will produce the maximum number of 
tiie angler interviews. Boat counts will be made by skiff and aerial 
surveys. Interviews will be made at selected landing areas, b. The 
area location of each catch wil] be determined insofar as possible 
and recorded with other pertinent information on fishing 
techniques mid gear used as part of each interview. (2) Lengths, 
weights, scale samples and other biological information will be 
collected as required. (3) Compilation of fish harvest data wifi be 
by population and geographical districts as follows: Juneau, Sitka, 
Petersburg and Ketchikan areas. 

SUPPORTED BY U.S. Dept of Interior - Bu. Sport Fish. 

1.0005, EVALUATION OF RESEARCH ON ROADSIDE 
DEVELOPMENT 

W.O. EARLEY, Western States Landscape Asso., Phoenix, 
Arizona 85013 

Past and present research on roadside development is being 
reviewed, interpreted, and evaluated, areas described where addi- 
tional or continued research is needed, and procedures recom- 
mended for resolving these needs. The study will include, but not 
be to, consideration of the relationship of roadside 

development and ( 1 ) highway location and design, (2) vegetation 
(planning, establishment, and management by plant growth zones 
in consideration of erosion control and roadside plantings), (3) 
resource conservation, (4) rest areas, scenic turnouts, ami over- 
looks, (5) safety, and (6) right-of-way, scenic areas, and adjacent 
land use. Recognition wifi be given to research under way or ac- 
complished in legal authority, but it wifi not be evaluated in this 
project During the initial penod of research, major emphasis has 
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1. RESOURCES 

been on project organization and the listing of available informa- 
tion of roadside development research. A questionnaire is being 
me oared for circularization of state highway departments, 
research agencies, and educational institutions to obtain addi- 
tional information on research and experience in this area. 

SUPPORTED BY U.S. Dept, of Transportation - Public Rds. 

1 0006 REMOVAL OF PHOSPHATE AND SECONDARY 
^fr^ttStmry TREATED WASTEWATER BY 

C ^Tfh FTT ^Urdv. of Arizona, Arizona Coop. Fishery Unit, 

Tucson, Arizona 85721 . .. 

The purpose of the proposed research is to test the practicali- 
i nf nhocnhatp removal from reclaimed waste 



tv and methodology oi pnospnaxe remove 

water by aquatic animate with subsequent harvest of these animals 

for a usefUl purpose. 

Phosphate removal by present sewage treabnent methods 
rarely is sufficient to prevent stimulation of undesirable algae 
growths. Rank algae growths are a secondary source for 
biochemical oxygen demand, they reduce the value of boating 
and fishing lakes and increase the difficulty of pumping reclaimed 
wastewater into permeable underground strata. 

Project investigations will include: 1. Replicated experiments 
to measure rate of removal of algae and organic ooze (and incor- 
porated phosphate) by selected fish and mollusks. 2. Experimen- 
tal units at least 1000 gallons or larger depending on applicability. 
3. Chemical analysis of water, bottom ooze and fish to evaluate 
degree of phosphate removal. 

Data will be evaluated for practical application in sewage 
lagoons and reclaimed wastewater ponds with respect to recrea- 
tion and domestic usage. 

SUPPORTED BY U.S. Dept, of Interior - O. Wtr. Res. Rch. 

1.0007, C ONCE PT STATEMENT FOR THE NATIONAL 
LEISURE INSTITUTE 

C.D. DOWELTj, Arkansas Polytechnic Couege, Undergraduate 
School, Russellville, Arkansas 72802 , , 

The concept statement proposes that a major effort be made 
to define the challenges of man’s leisure. This effort is to be 
bunched through the establishment of a National Leisure In- 
stitute which is to be a joint venture of the Ozarks Regional Com- 
mission, Arkansas Polytechnic College and the National Recrea- 
tion and Park Association. The institute will provide a multi- 
disciplinary focus on leisure as an integral and vital force in 
socictv. 

Four major goals which comprise the basic purpose of the In- 
stitute are: ( 1 ) To conduct research in leisure services mid con- 
sumptive behavior. (2) To serve as a demonstration and testing 
center for experimenting with various concepts and innovations 
to serve the leisure field. (3) To provide consultative services and 
^imirai assistance to committees, public agencies, landowners 
and private industry. (4) To provide continuing education pro- 
grams for public and private leaders dealing with leisure sendees. 

The headquarters for the Institute is a composite of 2200 
acres on Dardanelle Reservoir near Russellville, Arkansas. The 
In cite will be a non-profit corporation with an 1 1-member 
Board of Directors selected from industry, the nation, the region 
and the community. Because of its location, supportive and in- 
novative programs wfll evolve from a close working relationship 
with Arkansas Polytechnic College and existing leisure service in- 
dustries in the area. 

SUPPORTED BY U.S. Ozarks Regional Comm. - Washington 

1.0008, THE RELATIONSHIP OF RESERVOIR PLEA- 
SURE BOATING TO SELECTED METEOROLOGICAL FAC- 
TORS 

rn DOW ELL, Arkansas Polytechnic College, Undergraduate 
School, Russellville, Arkansas 72802 

The intensity of climatological affectois is responsible for 
participation overloads on outdoor recreation facilities during 
certain seasons of the year. The purpose of this study was to 
determine the relationship between pleasure boating and local 



weather. For a 1 2 month duration, pleasure boat launchings were 
recorded by traffic pressure- hoses at Dardanelle Iteservoir, Ar- 
kansas. By linear regression analysis, a relationship between boat 
fr.mrhinp and locally recorded weather elements was deter- 

m ™^Conelusions of the study were: ( 1) boat l a unchin gs reflected 
definite seasonality, irrespective of local weather conditions, 
summer was the highest boat launching season. May the highest 
launching month and July 4th the highest launching day, (2) on 
an annual basis, mean air temperature had a highly significant 
positive coefficient and precipitation had a significant negative 
coefficient; (3) approximately 90% of the launchings occurred on 
days with a daily mean temperature range between 56 degrees - 
86 degrees F„ 8 1% occurred on days with 45 miles or less of tool 
wind, 90% occurred on days with less tha- 0.50 inches of 
nredpitation and 8 1 % occurred on days with barometric pressure 
i-hang R between - 0.10 and 0.10 inches; and (4) on a seasonal ba- 
as, d efini te variations in the influences of the selected 
meteorological factors were apparent. , 

Daily mean air temperature and precipitation may serve as 
valuable indicators for estimated boat launchings, especially m 
the Spring and FaH Reservoir boating management might assume 
these two factors dictate the levels of boating partici^onirntfl 
more data are available. Some 65% of the variation ^launchings 
were accounted for by the four sele c ted meteorological factors. 

SUPPORTED BY U.S. Dept, of Defense - Army 

1 0009 A 1970 PHOTOGRAPHIC RECONNAISSANCE OF 
}ffi%CANSAS MVER SHORELINE FROM ITS MOUTH 
IN FT. SMITH, ARKANSAS 

CD. DOW ELL, Arkansas Polytechnic College, Undergraduate 
School, Russellville, Arkansas 72802 

The Arkansas River Navigation Project was opened from the 
Mississippi to Ft Smith, Arkansas with the completion of the 
Ozark lock and dam in early 1970. This massive $2 1/2 billion 
U.S. Army Corps of Engineers project, which stretches 450 mdes, 
will change the heartland of the American mid-south region. The 
social, industrial, economic and recreational posture of the area 
will be affected by the shoreline development and contingent 

C ° m *FoDowing photographic techniques used by Shafer, the pur- 
nose of the study was to document the existing state of industnal, 
recreational, port and residential sites as identified in prior studies 
with a color photo slide base. Adequate visual data v/as furnished 
the Arkansas Planning Commission which can now mount a 
public information and education program for community and re- 
gion decision-makers who may need documentation of existing 
uses or phases of specific shoreline areas. A token fly-over of the 
project area illustrated the utility of remote sensing applications 
to river basin planning. 

SUPPORTED BY Arkansas State Government 

10010, THE LIMNOLOGY OF LAKES FORMED BY 

BAUXITE STRIP-MINING OPERATIONS 

GX. HARP, Arkansas State University, Graduate School, State 

University, Arkansas 72467 . . . 

The process of strip-mming coal commonly leaves pits which 
subsequently fill with water. These strip-mine lakes occupy over 
65 000 acres of land in Arkansas, Missouri, Oklahoma, Kansas, 
and Iowa. Initially, many such lakes contain water contaminated 
with sulfuric add formed from the oxidation of sulfur compounds 
associated with the coaL High concentrations of hydrogen ions 
severely limit the biota in such waters. The add pollution may 
render the water and surrounding lands unproductive as regards 
fi«th , crops or grazing of domestic animals , for in excess of 50 

years. . . 

In contrast to the extensive literature concerning strip-min- 
c hnc tv>pn mnducied to date concern- 




me tne pnysicocnenutsw ui ~ - -- 

lakes resulting from bauxite mining. This process also results in 
acid water ana polluted landscape. . • 

The purposes of this study are to qualitatively and quantita- 
tively describe the physicochemical characteristics and the 
aquatic flora and fauna, of strip-mine lakes resulting from bauxite 
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1. RESOURCES 



raining. Further, this information will be compared with that 
known concerning coal strip-mine lakes. 

SUPPORTED BY Arkansas State University 

1.0011, INVESTIGATION OF FISH DIVERSIFICATION 
AND DISTRIBUTION IN BIG CREEK AND ITS 
WATERSHED 

GX. HARP, Arkansas State University, Graduate School, Stale 
University, Arkansas 72467 

Big Creek is a relatively small deltaic stream in Northeastern 
Arkansas. Of recent years it has been dredged in the interest of 
flood control for surrounding farm land. A dam near the head- 
waters also aids in this control. Lost Creek and Mud Creek are the 
major tributaries of Big Creek and collectively drain the Big 
Creek Watershed. 

Only one prior investigation of fish population from Big 
Creek is known (Osoinach 1969). This survey was conducted two 
miles south of Jonesboro, Arkansas, in a one-half mile stretch of 
water. Case ( 1 970) provides physicochemical data from two loca- 
tions on Big Creek. Jackson ( 1968) studied the physichochemical 
and ichthyofauna] characteristics of Lost Creek, but no survey 
has been conducted on Mud Creek. 

It is the purpose of this study to determine qualitative varia- 
tion of fish populations in Big Creek, Mud Creek, and Lost Creek 
and the co- existing physicochemical conditions. Further, the ef- 
fect of pollution resulting from the Jonesboro sewage effluent and 
Broadway Meat Packing Company waste on the fish population 
will be determined. 

SUPPORTED BY Arkansas State University 

1.0012, A PRE-IMPOUNDMENT INVESTIGATION OF 
THE STRAWBERRY RIVER 

GX. HARP , Arkansas State University, School of Liberal Arts, 
State University, Arkansas 72467 

This study provides a record of the pre-impoundment lim- 
nological characteristics of the Strawberry River, a habitat-type 
which has had little investigation to date. Limnological 
procedures were standard. 

The Strawberry River was characterized by high alkalinity 
and pH, low carbon dioxide and turbidity, and adequate oxygen 
values. 

Plankton was characterized by limited numbers of Stauras- 
trum. Rotatoria, and Gomphonema. Pool-riffle communities were 
ill-defined. Chironomidae, Oligochaeta and Ephemeroptera were 
dominant pool benthic macroinvertebrates among the 13 taxa 
collected. Of the 20 taxa collected in riffles, Trichoptera, 
Ephemeroptera, Simuliidae and Chironomidae were the most nu- 
merous. Longitudinal zonation was characterized by an increase 
in species and numbers of pool benthic mapofauna from head- 
water to downstream areas. Seasonal numerical m axi m u m stand- 
ing crop was recorded for pools on 8 June 1968 and riffles on 30 
September 1967. A total of 1,979 fishes constituting 48 species 
were tak en in this study. Station 1 and II pools yielded 604 and 
463 fishes/acre respectively, Dorosoma ceped i a n u m and Mox- 
ostoma erythrurum being the dominant forms. The subs tantial 
populations of Dorosoma cepedianum seemingly are supported 
by debris and allochthonous materials and not on the sparse 
plankton present. Station I and II riffles yielded 8,740 and 2,769 
fishes/acre respectively, Etheostoma caeruleum and Percina 
caprodes being most numerous. Longitudinal zonation was 
characterized by a decrease in number/acre and species present 
from headwater to downstream areas. 

SUPPORTED BY Arkansas State University 

1*0013, SNOW HYDROLOGY STUDY TO EVALUATE 
WINTER RECREATION POTENTIAL OF HORSE MOUN- 
TAIN SKI AREA 

UNKNOWN, Humboldt State College, Graduate School, Areata, 
California 95521 (CALZ0008) 

Progress; During the winter of 1966-67, a continuous snow 
cover existed on Horse Mountain from November 30th until May 
21st, with max imu m snow depths occurring in April. During this 

1 -; 



period, snow depth was adequate to permit favorable skiing from 
February 1st through May 15th. The area served a total of 2,200 
skiers and 700 snowplayers during the 1966-1967 season. Snow 
quality was in excess of 90 percent from February 15th until April 
30th, indicating inherent snow stability during this period. Mean 
snow depth and water content was respectively 70.3 and 24.3 
inches at the weather station (elev. 4,820 ft.) in April. Statistical 
analysis of snow d at a from the study basins indicated no signifi- 
cant differences in snowfall accumulation and retention between 
basins. However, significant differences in snow retention existed 
on ski slopes relevant to aspect and slope steepness. For example, 
a northwest-facing ski slope with a slope steepness of 45 percent 
retained 40 percent more snow on May 14th than did another 
slope with the same aspect and a steepness of 20_ percent Basic 
snow obtained in this study provided useful information on 
snow water storage in Humboldt County; information which has 
been essentially unavailable for the County to date. 

SUPPORTED BY U.S. Dept of Agriculture 

1*0014, ATLAS OF EASTERN PACIFIC MARINE GAME 
FISHING 

XX SQUIRE, U.S. Dept of Interior, Bur. of Sport Fish. & Wil- 
dlife, Belvedere - Tiburon, California 94920 

Objective: To revise Circular No. 174, which was developed 
originally from data collected in 1961 and 1962 and published in 
1963. Revision will be conducted by first determining the major 
areas of marine game fishing, their approximate boundaries, and 
to obtain knowledge of the principal species caught in each of 
these marine areas. This information to be graphically displayed 
in a series of charts outlining the major marine fishing areas, with 
an appended species list of marine game fish commonly caught in 
eastern Pacific waters, information on optimum fishing times, and 
brief discussion of facilities available to the marine game fish an- 
gler. 

Results to be provided to the public as general information. 
Specific research objective is to provide information for the 
planning of coastal programs in areas having considerable marine 
fish sampling to insure adequate information for the study of en- 
vironmental and biological relationships of the major marine 
game species. 

Procedure: 1* During 1970 contacts to be made with 
scientists and fishermen to determine areas and specific locations 
of fishing and seasonal distribution of marine fish and fishermen. 
2. Utilizing these data, a series of charts will be drawn in color, 
outlining the areas of fishing and listing the species commonly 
taken. Appended to these charts win be a check list of approxi- 
mately 250 marine game fish species taken by the marine game 
fish angler in the eastern Pacific. List will note their scientific 
names (family, genera and species), common name, and range, 
and win include a drawing of the more important species. 

SUPPORTED BY U.S. Dept of Interior - Bu. Sport Fish. 

1.0015, CATCH TEMPERATURE RANGES OF SOME 
PELAGIC MARINE GAME SPECIES 

XX SQUIRE, U.S. Dept of Interior, Bur. of Sport Fish. & Wil- 
dlife, Belvedere - Tiburon, California 94920 

Utilizing available sea surface temperature data obtained 
from Tiburon Marine Laboratory airborne infrared sea surface 
surveys for the period August 1963 to date, and sportfish catch 
and effort records available from the California Department of 
Fish and Game, and apparent abundance data from the Tiburon 
Marine Laboratory pelagic fish monitoring program; determine 
cfltrfr and apparent abundance temperature curves for major 
pelagic marine game species. 

Description of Work: A. Select for each species geographical 
block areas where the species are commonly caught or observed. 
Area selection would be based on catch records of observed 
availability. B. Compile catch and observation data per selected 
block area/per month for species of interest C. Determine by a 
10 degrees Long, x 10 degrees Lat. grid monthly sea surface tem- 
perature for geographical block areas selected (A). D. Using data 
from Items B and C, compute mean catch temperature and stan- 
dard deviation for each species and fishing or observation area. E. 
Plot catch and observation temperature curves for each species 
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for each major fishing area. F. Compare observations of the two 
types of data (catch and observation) in relation to and 

geographical occurrence and develop conclusions on the im- 
portance of sea surface temperature to fishing success. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 

1.0016, USE OF REMOTE SENSING IN WATER 
RESOURCES MANAGEMENT 

.RJ. WELCH, Earth Satellite Corporation, Berkeley , California 
94704 

In a continuing study of the use of Remote Sensing in Water 
Quality Control, stud i es have been undertaken to assess the 
recreation potential of coastal areas. Color and color infrared 



SUPPORTED BY U.S. Dept of Agriculture 

L0020, GUIDES FOR FOREST LAND MANAGEMENT 
UNDER ACCELERATED RECREATION DEMANDS AND IN- 
TENSIVE LAND USE 

FJL NEWBY, US. Dept of Agriculture, Pac. Sw. For. & Rg. 
Expt Sta^ Berkeley, California (PSW 1901) 

OBJECTIVE; Clarify and study the problems of planning and 
m a n a gin g forest lands T/bere there are accelerating land-use pres- 
sures and intensive recreation demands. 

APPROACH; Study will be made of the principles of analyz- 
ing scenic aspects of resources, campground ecology,. trends in 
the use of campgrounds and other intensively used sites, what 
forest recreation visitors seek and how they are affected by 

rrmi/Hrnff ap hnH twowa. ■ ... .L.--.. • — * « ^ 



photography were used to evaluate areas for underwater parks 
and shoreline recreation. 

A study is now underway to evaluate wildland watershed en- 
vironments using remote Muring 

(This study is being continued by the investigator at Earth 
Satellite Corporation on a project started at Stanford Research 
Institute.) 

SUPPORTED BY Earth Satellite Corp. - Berkeley, Calif. 

L0OI7, TETON NATIONAL FOREST VISUAL ANALYSIS 
/LflL LITTON, U.S. Dept, of Agriculture, Pac. Sw. For. & Rg. 
Expt. Sta., Berkeley , California 

To test the concept and application of landscape control 
points (LCFs), a framework of permanently established observa- 
tion points from which the broad forest landscape may be 
recorded and from which proposed alterations may be studied. 
Visual alternatives are to be examined, to recommenda- 

tions for those relationships which are most compatible to sur- 
rounding landscape. 

To compare the results of direct visual mapping with the 
computer technique VIE WIT, using the same LCP’s. 

To analyze the conceptual framework of management alter- 
natives which encourage or improve constraints upon viewer 
preferences and behavior. 



and horticultural treatments on fo r est recreation areas and in- 
tegration of forest recreation with general resource or economic 
development. 

PROGRESS; Principles of regional landscape design have 
been clarified and made more useful to resource planners and 
managers. Objective measures of visibility such as angle 

of view, and observer position have been field tested. We have 
also illustrated the merits of careful delineation of scenic zones in 
areas of high commercial timber value; one case study showing 
that of about 60,000 acres of forest visible from a recreation 
highway, about 80% was not of critical i m portance as determined 
by landscape analysis, and would require minimum recognition of 
the visual by-products of commercial development of timber anrf 
other resources. Evaluation of plants and horticultural treatments 
for recreation sites is leading to planting and maintenance pro- 
grams that are more successful and efficient, yet at the same time 
keyed to the natural ecology. Studies in cooperation with Forest 
Disease Research are reducing hazards from trees in recreation 
sites, and helping preserve the veiy trees which by their size and 
form are most valuable from an esthetic and recreational point of 
view. Management alternatives have been identified with the aid 
of computer systems analysis, especially in the case of recreation 
facility additions and visual zoning decisions. Qualitative inputs 
are being synthesized in an interdisciplinary approach to environ- 
mental planmng problems. 

SUPPORTED BY U.S. Dept, of Agriculture 



SUPPORTED BY U.S. Dept, of Agriculture 

LBR1 S, C HALUS NATIONAL FOREST VISUAL ANALY- 
SE (LITTLE CASINO CREEK AREA) 

RM. LITTON, US. Dept, of Agriculture, Pac. Sw. For. & Rg. 
Expt Sta^ Berkeley, California 

Development of a nomouted or area inventory of landscape 
resources to which visual alternatives of timber cutting blocks and 
timber access roads may be related. 

T e c hniqu es for recording visual landscape elements in re- 
lated smaB areas (4500 acres) are to be developed. 

This is a visually sensitive area, being adjacent to part of the 
boundary of the proposed Sawtooth Recreation Area. 

SUPPORTED BY U.S. Dept of Agriculture 

1JMH9, FOREST LANDSCAPE EVALUATION-LAKE 
TAHOE 

F X. NEWBY, U.S. Dept of Agriculture, Pac. Sw. For. & Rg. 
Expt Sta., Berkeley , California 

Phase Iz 1 . Review literature, develop bibliography; 2. As- 
sembly of existing mapped data for entire Lake Tahoe Tfc*cm, 
developing a set at a common scale depicting geology, soils, 
vegetation, cl im a t e, land use history; 3. Summarize interrelation- 
ships and de* ^lopment and conservations implications. 4. Con- 
duct visual/spatial evaluations using topographic maps by limited 
field observations. 5. Summarize data at basin scale. 6. Coor- 
dinate environmental data with inter-state, regional and local 
agencies having policy-making responsibilities within the basin. 



1-0021, VEGETATION MONITORING AT MINERAL 
KING 

UNKNOWN, US. Dept, of Agriculture, Pac. Sw. For. & Rg. 
Expt- Sta., Berkeley , California 

To record vegetation and soil conditions prior to the 
development of a recreation area, proposed for intensive use, as a 
basis for evaluating habitat changes and suggesting protective and 
corrective management through periodic monitoring of habitat 
conditions. 

SUPPORTED BY U.S. Dept, of Agriculture 

1.0022, LAKE ALMANOR ANGLER USE AND HARVEST 
J~A. HANSON, State Dept, of Fish & Game, Chester , California 
96020 J 

Objectives; I. To determine the contribution of naturally 
produced game fishes to the fishery. 2. To evaluate the contribu- 
tion of stocked salmonids to the sport fishery and to determine 
optimum stocking sizes and rates. 

Job Objectives: 1. To determine total angler use. 2. To deter- 
mine total harvest by species. 3. To determine catch-per-hour by 
species. J 

Procedures: Total angler use and harvest will be estimated by 

a creel census at Plumas Pines Resort and a coordinated use 
count of the entire lake made from a beat The census at Plumas 
Pines will be conducted on one weekday and both weekend days 
each week. Holidays will be included with weekend days. Week- 
days to be censused wfll be chosen systematically. The census day 
will begin at 8 ami. and continue until the last angler has returned. 
All anglers returning to the dock wfll be interviewed to determine 
the number of hours spent fishing number offish caught by spe- 
cies, and the area fished. 
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Use counts will be made each scheduled census day from a 
boat At least one count will be made in the morning and one in 
the afternoon. AH anglers will be counted and those not originat- 
ing from Plumas Pines Resort will be interviewed. Those originat- 
ing from Plumas Pines Resort will be tallied separately. All fish 
will be weighed and measured. 

Average angler-hours per day for the weekday and weekend 
day strata will be calculated monthly for Plumas Pines Resort an- 
glers, and multiplied by the total days in the stratum to give total 
monthly angler-hours at Plumas Pines. The percentage of all Lake 
Almanor anglers originating from Plumes Pines will be estimated 
from the use count The total angler-hours will then be estimated 
for each month by dividing the total Plumas Pines angler-hours by 
the percentage of all anglers originating from Plumas Pines. 

Monthly estimates of total angler-hours will be multiplied by 
catch-per-hour for each species to estimate total catch by species. 

SUPPORTED BY U-S. Dept of Interior - Bu. Sport Fish. 

1.0023, VEGETATION MANAGEMENT 

R.W. HARRIS, Univ. of California, School of Agriculture, Davis, 
California 95616 

To study and develop horticultural methods for planting, 
managing, and enhancing vegetation on outdoor recreation sites. 
Particular effort is developing techniques and finding tree and 
shrub species that can be established by seeding directly at the 
site. Ecotypic selection and screening within the more promising 
native and exotic species are important phases of the study. 
Research plots are located at 20 sites throughout California. 

SUPPORTED BY U.S. Dept of Agriculture 

1.0024, BEHAVIORAL STUDIES OF REEF-ORIENTED 
SPORT FISHES 

J.M. DUFFY, State Dept of Fish & Game, Long Beach , California 
90802 

Objectives: Tc determine behavioral patterns of southern 
California reef-oriented sport fishes which may affect their availa- 
bility to sport fishermen. 

Job Objectives: To make in situ observations of various 
behavioral patterns (breeding, schooling, feeding) of five impor- 
tant ‘reef dependent sport fishes (sculpin, Scorpaena guttata; 
kelp, sand, and spotted sand bass, Paralabrax clathratus, P. nebu- 
lifer, and P. maculatofasciatus; and sheephead, Pimelometopon 
pulchrum). The effect of various behavioral patterns on each spe- 
cies* availability to sport fishermen will be determined, as will 
each pattern’s relation to current or proposed management prac- 
tices. 

Procedures: Project diving biologists wifi make in situ obser- 
vations of the five species during at least 2 days each month. Div- 
ing observations will be made, photographs will be taken and 
analyzed, and fish movements will be studied and correlated with 
catch data obtained from the Department’s Biostatistical Section. 
Field work will be conducted in promising areas of southern 
California where feeding, breeding, schooling, and other aspects 
of each species’ social lire can be observed and documented. 

SUPPORTED BY U.S, Dept of Interior - Bu. Sport Fish. 

1.0025, DETERMINATION OF SPORT FISH POPULA- 
TIONS AROUND EXISTING MAN-MADE STRUCTURES 
J.M, DUFFY, State Dept of Fish & Game, Long Beach , California 
90802 

Objective: To determine the effects of man-caused modifica- 
tions on southern California nearshore marine sport fishes. 

Job Objectives: 1. To conduct scuba diving surveys around 
man-made fishing reefs and offshore oil drilling platforms to 
identify and enumerate the fish species and other organisms in- 
habiting these areas. 2. To determine the effects of these struc- 
tures on the availability and catchaoifity of local sport fishes. 

Procedures: Scuba dives wifi be conducted around the vari- 
ous existing offshore' oil drilling platforms and islands and the 
offshore and nearshore man-made reefs (about 30 structures) to 
determine their current attractiveness to sport fishes. Sport fish 
populations and general biotic communities encountered in each 



area wfll be assessed, employing the techniques described in ‘Ar- 
tificial Habitat in the Marine Environment,* by Carlisle, Turner, 
and Ebert (t964, California Dept Fish and Game, Fish Bulletin 
No. 124, 93 p.) and in ‘The Marine Environment Offshore from 
Point Loma, San Diego County,* by Turner, Ebert, and Given 
(1968, California Department of Fish and Game, Fish Bull. No. 
140, 85 p). The data gathered will be used to evaluate these struc- 
tures as a means of increasing sport fish numbers and the sport 
catch. Semi annual or quarterly surveys will be made, as ap- 
propriate, of the various structures throughout the study period. 

SUPPORTED BY U.S. Dept of Interior - Bu. Sport Fish. 

1.0026, FISHING REEF SURVEY AND SITE SELECTION 
JM. DUFFY , State Dept of Fish & Game, Long Beach , California 
90802 

Objective: To determine the effects of man-caused modifica- 
tions on southern California nearshore marine sport fishes. 

Job Objective: To evaluate proposals for the construction of 
artificial fishing reefs in relation to their potential for enhancing 
nearshore sport fish populations. 

Procedures: After the Department receives a request to 
authorize construction of a fishing reef, and before obtaining the 
necessary permits, project diving biologists will survey each 
proposed area and select the most suitable construction sites. Bot- 
tom relief, bottom composition, water depth, and the proximity of 
natural reefs to each site will be considered in this selection. Once 
selected, visual observations of animal and plant life present in 
the area will be made along 100-m transect lines to ascertain con- 
ditions at the site before construction. Predictions will then be 
made of the effects of reef construction on the proposed area. 
Diving surveys will be made 1,3, 6, and 12 months after construc- 
tion is completed to check the progressive buildup of sport fish 
populations around the new reef. The survey techniques em- 
ployed will follow those described in ‘Artificial Habitat in the 
Marine Environment, 1 by Carlisle, Turner, and Ebert (1964, 
Calif. Dept of Fish and Game, Fish Bulletin No. 1 24, 93 p.). 

SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 

1.0027, INSHORE FISHERIES HABITAT EVALUATION 
AND MONITORING 

AJZ. STRACHAN, State Dept of Fish & Game, Long Beach , 
California 90802 

This broad-based study will provide necessary guidelines for 
the protection and enhancement of nearshore areas with respect 
. tc the rapidly increasing activities of man, thereby aiding the De- 
partment in achieving its four stated objectives. Specifically, the 
major objectives of this Habitat Evaluation and Monitoring Pro- 
gram will be: ( 1) to document the present status of the nearshore 
marine animals and plants of California, their habitat, and needs 
in order to establish a basis for sound management policies relat- 
ing to these living resources; and (2) to monitor, evaluate, and 
document changes to the biota, the environment, or both, as a 
direct or indirect result of man’s activities, and to recommend ac- 
tion that wiQ remedy situations that are found to be deleterious to 
the best interests of all concerned. 

A general reconnaissance wfll be made of selected areas of 
the coast from the intertidal to 100-foot depths. The team of 
skilled biologists-divers wfll survey and map the geography of this 
subtidal zone. Notes, photographs, and reference bearings wfll be 
made. The small boats required in these operations wfll follow the 
divers as they survey the submarine topography, and wfll be used 
in taking bearings on terrestrial landmarks so the areas may be 
revisited. 

These biologist-divers wfll also work on the backlog of con- 
tract surveys the Department has been requested to undertake, 
and conduct such immediate surveys (fire fighting surveys) that 
may be required of the Department during the fiscal year. 

SUPPORTED BY California State Government - Sacramento 



1.0028, ECOLOGICAL AND PHYSIOLOGICAL IMPLICA- 
TIONS OF GREENBELT IRRIGATION 
JJL GOODIN, Univ. of California, School of Agriculture, River- 
side, California 92502 
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The proposed research involves utilization of reclaimed mu- 
nicipal sewage effluent to irrigate a greenbeh for fire protection, 
recreation, groundwater recharge, improved wildlife habitat, and 
increased forage production for livestock. The ecological and 
physiological implications of applying unusual quantities of water 
and nutrients to Mediterranean- type vegetation in attempting to 
bring about these benefits will be a prime consideration. 

The Maloney Canyon project area is located near Lake Ar- 
rowhead in the San Bernardino Mountains. Rec la i m ed sewage ef- 
fluent goes through final settling in basins located at the upper 
level of the project area. We propose to construct an irrigation 
system, experimental in design, with a main line extending ap- 
proximately two miles from the effluent ponds along natural con- 
tours so that all water flow will be gravitational. Gate valves along 
this main will control individual replications for irrigation treat- 
ments, allowing the application of 1, 2, and 4 inches of supple- 
mentary water each week. 

In addition to ecological changes brought about by the new 
environment, we propose to study the imposition of this changed 
environment upon introduced grasses, trees, and shrubs which 
may have fire protection, recreational, and wildlife value. 

SUPPORTED BY U.S. Dept of Interior - O. Wtr. Res. Rch. 

1.0029, INFLUENCE OF SUBSURFACE WASTE 
DISPOSAL SYSTEMS ON RECEIVING WATERS 

KM. KERRI , Sacramento State College, School of Engineering, 
Sacramento , California 958 1 9 

Recreational facilities and other rural locations frequently 
rely on subsurface waste disposal systems. The desirability to live 
near impoundments in remote regions without wastewater collec- 
tion systems has attracted numerous developments to meet the 
leisure demands of society. The objective of this research project 
is to develop prediction models capable of indicating the in- 
fluence of existing and proposed sub-surface waste disposal 
systems on receiving waters. Nutrients contributing to the 
eutrophication of impoundments will be of primary interest. Fac- 
tors influencing the nutrient load on impoundments and possibly 
incorporated in the prediction model include chemical and physi- 
cal properties of soils, depth to water table, rate of groundwater 
movement, stage of nutrient cycle, and contributing sources. 

SUPPORTED BY Sacramento State College - Calif 

1.0030, RENOVATION OF WASTE EFFLUENT FOR 
RECREATION AND POTABLE WATER SUPPLY USES 
E.W. HOUSER , Santee County Water District, Santee , California 
92071 

The immediate objectives of the project are to demonstrate 
that the effluent from a recently constructed activated sludge 
plant can be treated through biological, mechanical, and chemi- 
cal means so that the resulting effluents can then be safely used 
for body contact sports and other recreational activities. It will 
also demonstrate the elimination of bacteria and viruses. The 
value of this project is enhanced by the environmental charac- 
teristics of the area. Santee is an arid region, having high rates of 
evaporation and a water supply shortage. At present, shortage is 
met by importing water. With increasing populations and rising 
costs of imported water, Santee and other similar communities 
must develop supplemental water supplies for potable and recrea- 
tional uses. Treated sewage effluents, when filtered through natu- 
ral ground aquifers can be reused in lakes for body-contact sports 
and other recreational activities, based on purification standards 
and of general public acceptance. By cautiously approaching this 
acceptance and using the most advanced treatment techniques 
rhic project can demonstrate that man-made processes can 
achieve the same acceptance and purity requirements. 

SUPPORTED BY U.S. Dept of Interior - F. Wtr. Qua. Adm. 

1.0031, ENVIRONMENTAL MODIFICATION ASSESS- 
MENT 

CM, TURNER , State Dept of Fish & Game, Terminal Island , 
California 90731 

Objectives: To survey areas of existing or proposed man- 
made modifications to the marine environment (e.g., man-made 



fishing reefs, offshore oil drilling platforms, sewage outfalls, etc.) 

to assess their effect on sport fishes and related marine life. 

Procedures: Survey dives will be conducted around the vari- 
ous e***fipg offshore oil drilling platforms and islands and the 
offshore and pier man-made reels (about 30 structures) to deter- 
mine their current attractiveness to sport fi shes. - Sport fish popu- 
lations and general biotic communities encountered in each area 
will be assess ed. Data gathered will assist in evaluating these 
structures as a means of in creasin g sport fish numbers and the 
sport take. Because the structures vary in size and complexity, it 
will be difficult to assign a fixed amount of time to each. Approxi- 
mately one week per month will be scheduled for these activities. 

Survey dives win be conducted in areas where sewage out- 
falls, or other man-made modifications to the environment, exist, 
or are proposed, to determine, or predict, their impact on the 
biotic assemblages typical to each area. In general, a modification 
of the usual tracsect-quadrat method of terrestrial ecological 
study will be used. 

This method involves the use of measured linear areas (ex- 
tending perpendicular to shore) from the intertidal area to depths 
of 100 feet At selected points along this transect, random casts of 
a quadrat are and the biota within the quadrat periphery are 

enumerated and identified. Various sub-samplings of the biota 
and physical measurements of the water column and substrate 
win be made as the situation dictates. 

SUPPORTED BY U.S. Dept of Interior - Bu. Sport Fish. 

1.0032, TOURISM AND OUTDOOR RECREATION PLAN 
FOR ONTARIO 

P. KLOPCHlC t Kates Peat Marwick & Company, Toronto - On- 
tario, Canada 

1. A master Tourist and Outdoor Recreation plan for Ontario 
will be developed. The Plan will include the evaluation of tourist 
and outdoor recreation needs and resources of Ontario and 
recommended policies and action programs. The plan will be 
prepared in accordance with the following policy guidelines. 2. 
The objective of this Master Tourism and Outdoor Recreation 
Plan is to provide the Government of Ontario with guidelines for 
the use of provincial resources-natural, human, and financial - in 
order to serve the growing recreation and tourist facilities 
requirements of the people of Ontario and of visitors to the 
province. 

Interim Reports are available from Dr. Peter Klopchic. 
SUPPORTED BY Ontario Provincial Government 

1.0033, SPACE STANDARDS FOR OUTDOOR RECREA- 
TION-GULF ISLANDS RECREATIONAL SURVEY 

HJ>. OBERLANDERy Univ. of British Columbia, Vancouver - 
British Columbia, Canada 

Problem: To determine space standards for outdoor recrea- 
tion; to relate the increasing pressures for outdoor recreation 
placed on a rapidly urban izi ng area and the natural environment’s 
capacity to sustain intensive human use. The shrinking work day 
and work week, early retirement, and a longer life have enabled 
man to devote more time to recreation. Thus, it will have to be 
determined how much and what kind of outdoor space ought to 
be set aside in perpetuity for more and increasingly intensive 
recreational use. 

Method: The project will attempt to test its observations and 
criteria for space standards in the context of recreation opportu- 
nities in the Uulf and San Juan fofonds. These islands will serve as 
an outdoor laboratory for the test phase of the project. 

SUPPORTED BY William H. Donner Foundation 
Incorporated 

1.0034, AN ANALYSIS OF THE EFFECTS OF WATER 
LEVEL FLUCTUATION ON SHORELINE RECREATION 

R. JAAKSON, Univ. of Waterloo, Waterloo - Ontario , Canada 

The focus of the study consists of an analysis of the effects of 
water level fluctuation (predominantly water level draw-downs) 
on water- oriented recreation. The research will converge to 
identify a carnality between water level fluctuation and the sex- 
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viceability of a water- oriented recreation environment to accom- 
modate recreation activity, especially activity generated from 
shoreline summer cabin developments. Research will be chan- 
neled to identity the consequences of water level fluctuation ( 1 ) 
on the quantity of recreation activity: visitation by residents and 
non-resident day-users, and (2) on the quality of recreation ac- 
tivities: the usability of beaches, the presence of boating hazards, 
land-water access problems, and the attitude of recreationists to 
the water environment The effects of water level fluctuation on 
the physical manifestation of recreation activities win also be 
researched: the relationship between water level fluctuations and 
shoreline fixtures (decks, boathouses), real-estate factors such as 
re-saleability of property, assessment and rate of development 

SUPPORTED BY Ontario Provincial Government 

1.0035, SOUTH PLATTE RIVER DEVELOPMENT PLAN 

G. STENSON , Sit Deboer A Company, Denver , Colorado 80200 

This program is designed for the Recreational development 
of the South Platte River bottoms below the proposed Chatfield 
dam and past the city of Littleton and Belieview Ave. 

The plan proposes: A. Bridle path along the edge of the river 
connecting with Centenniel race track. B. Bicycle path along the 
whole length of the river. C. Fishing lakes at various spots 
together with a fish hatchery. D. A large area for an Arboretum. 
EL Many areas for picnicking and a t:ee planted park road along 
the full length of the river. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Outdoor Rec. 

1.0036, GEOLOGICAL STUDIES - NORTHERN PARK 
RANGE H 

GX. SNYDER , U.S. Dept of Interior, Geological Survey, Denver , 
Colorado 80225 

State to which the work listed herein pertains: Colorado 

Major objective: A broad understanding of local Precam bri- 
an, Mesozoic, and Tertiary geologic history and its bearing upon 
the scientific, economic, and recreational environmental needs of 
the United States. Although this project is actually a continuation 
of Park Range I, field work has not yet begun within the area of 
Park Range IL Within the next 5 years I hope to complete: 1. 
Reconnaissance bedrock and surficial geologic maps concentrat- 
ing on the Precambrian parts of Park Range 1 and U, plus enough 
reconnaissance of the Sierra Madre Range of Wyoming to link up 
with R. Houston’s Medicine Bow Range work. 2. Reconnaissance 
geochemical maps of Park Range I and U areas on which to base 
an informed Mount Zirkel Wilderness Area report. 3. Ap- 
propriate Precambrian Geochronological work and reports in 
conjunction with Isotope Geology. 4. Special topical reports as 
the occasion arises. 5. Petrologic and chemical studies in support 
of the above. 6. At least one remaining topical study associated 
with New England bedrock work. 

SUPPORTED BY U.S. Dept of Interior - Geological Survey 

L0037, EVALUATION OF FOREST OPENINGS 
RB. BILLARD , State Board of Fish. & Game, Hartford, Connec- 
ticut 06M5 

The purpose of this job is to develop techniques suitable for 
measuring the effect of Forest Management work that has been 
carried out over the past 20 years under Pittman-Robertson 
financed development projects and to develop a rating system 
which will be useful m evaluating the potential value of small 
(under one acre) artificially created herbaceous openings. 

The job is broken into 6 phases 11 Literature search. 2. 
Development of techniques for measuring wildlife use on the 
openings. 3. Development of techniques for measuring the quality 
of wildlife foods produced. 4. Application of techniques 
developed under 2 and 3 to a number of herbaceous openings. 5. 
Determination of the vegetative types - ages and combinations - 
that afford the best potential for wildlife use. 6. Preparation of a 
raring system that can be used in the field to score the quality of 
the herbaceous openings. 

The project was initiated in January 1970. 

The project is scheduled for completion in June 197 1 . 



Summary: The purpose of the job is to develop a scoring 
system that will enable us to measure the value of the forest land 
habitat improvements we have. 

SUPPORTED BY Connecticut State Government 



1.0038* BIOGECCHEMICAL RELATIONSHIPS IN A 
MARITIME FOREST: FIRE ISLAND, NEW YORK. 

H.W. ART, Yale University, School of Forestry, New Haven, Con- 
necticut 06520 

This study involved the quantitative and qualitative investiga- 
tion of cations in the Sunken Forest ecosystem: precipitation in- 
puts, throughfall, stemflow, standing biomass, UtteriaQ, soil 
system and ground water. The results have been interpreted in 
right of the total barrier island environment and in contrast to 
other terrestrial ecosystems in which similar investigations have 
been undertaken. 

SUPPORTED BY U.S. Dept, of Interior - Nad. Park Serv. 



1.0039* BARRIER BEACH ECOSYSTEM ANALYSIS 
H.W. AFT, Yale University, School of Forestry, New Haven , Con- 
necticut 06520 

This project is a qualitative and quantitative study of the 
vegetation ami sea-atmosphere-sod-vegetation nutrient relation- 
ships in the Fire Island National Seashore Sunken Forest The 
summer of 1967 is to be spent in the investigation of methods of 
collection, analysis, and delimitation of the study. Specific pro- 
jects include: (a) a vegetational analysis of the barrier beach from 
the ocean, through the Sunken Forest and to die Great South Bay, 
and (b) initiation of a long- term study of quantitative and qualita- 
tive nature concerning the marine, atmospheric, biotic and 
edaphic nutrient sources for the barrier beach ecosystem. 

SUPPORTED BY U.S. Dept of Interior - Natl. Park Serv. 



1.0040, THE ROLE OF THE FOREST IN OPEN-SPACE 
PLANNING IN EASTERN CONNECTICUT 
MJ. GRATZER, Univ. of Connecticut, Agricultural Experiment 
Sta., Storrs, Connecticut 06268 (CONS00390) 

Study L Inventory of Open Spaces - Objective: Determine the 
quality and quantity, distribution, ownership patterns of forest 
resources and other open space resources. 

Approach: Search of town records, aerial photo and map 
identification, field sampling and data computation. 

Pr o gres s : 44 square miles (3079 individual parcels) coded 
and tabulated. 

Study IL Quantitative Landscape Preference Model - Objec- 
tive: Establish quantitative landscape description modeL Test 
public pr eference for various types of landscapes. 

Approach: Photographic inventory of study area. Rating and 
grading landscapes according to components. Development of 
model. Testing of model, ami identification of preferred com- 
ponents through interviews. Study to be duplicated in Montana to 
test regional differences. 

Progress: All data collection completed. 

Study in. Perception of landscapes as Measured by an 
Eyemovement Recording System - Objective: Probe the applica- 
bility of eyemovement recording systems for forest recreation - 



Approach: Testing of instruments; recording eyexnovements 
of respondents over various landscape photographs; identification 
of fixation points. 

Progress: Instrumentation completed. Eyemovements of 
eleven respondents over eleven photographs completed. 

SUPPORTED BY U.S. Dept of Agriculture 



1.0041, RECREATION IMPLICATIONS OF NATIONAL 
PRIORITIES IN MARINE SCIENCES 

A.B. BIGLER, Marine Technology Society Inc., Washington, Dis- 
trict of Columbia 20005 

The five major marine program areas announced by the 
Federal Government are significant to the fuller utilization of 
ocean resources for recreation purposes. Objectives for coastal 
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2 onc development, regional coastal laboratories, lake restoration, 
Arctic environmental research, and the International Decade of 
Ocean Exploration should include development of data and 
management systems of significance to recreation activities. 
Presently such considerations appear to be receiving ina d e qu a t e 
attention. 

SUPPORTED BY No Formal Support Reported 



1.0042, A MULTIDISCIPLINARY APPROACH FOR 
STIMULATING NEW CAREERS IN RECREATION AND 
PARKS FOR THE HANDICAPPED 

DJt. DUNN, NatL Recreation & Park Assn., Washington* Outrun 
of Columbia 20006 

This project was concaved as a result of previous research 
findings which demonstrate that there is a manpower shortage in 
the recreation and park field, that handicapped persons axe vir- 
tually an untapped reservoir of potential manpower in America, 
that handicapped persons can contribute substantially to man- 
power required in the recreation and park field, and further, tha t 
an interdisciplinary communications chasm is inhibiting the effi- 
cient use of handicapped individuals in the recreation and park 



The project will enable eight district workshops to be held 
during the first half of 1971, following a planning session task 
force which will meet in Denver, Colorado in September, 1970. 

The overall purpose of the project is to st im ul at e awareness 
among all potential contributory segments, and to provide 
guidelines for the development of (a) new career opportunities 
for the handicapped, and (b) new career opportunities in reha- 
bilitation in the recreation and park field. 



SUPPORTED BY US. Dept, of Hltb. Ed. & WeL - SJLS. 



1.0043, ANALYSIS OF URBAN OPEN SPACE AND 
RECREATION REQUIREMENTS AND DEV ELOP MENT OF 
CRITERIA FOR MEETING HIGH DENSITY NEEDS 
DJL DUNN , NatL Recreation & Park Assiu, Washington, District 
of Columbia 20006 

This project will permit NRPA to conduct an indepth study 
of urban open space and recreation requirements in core areas of 
25 major American cities (Philadelphia, Boston, Newark, 
Rochester, Atlanta, Memphis, New Orleans, Tampa, Bir- 
mingham, Norfolk, Detroit, Milwaukee, Kansas City, Dayton, 
Minneapolis, Louisville, Houston, Denver, San Antonio, 
Oklahoma City, Phoenix, Los Angeles, Seattle, Portland, and 



Oakland). 

Objectives of the study are: 1. The esta blishm ent of 
guidelines on the desired level of facilities based on an analysis of 
the information obtained from low-income census tracts in the ci- 
ties, supplemented by data NRPA gathers for its 1 970 Yearbook, 
and socio- economic data from the 1970 national census. 2. 
Identification and evaluation of models of park and recreation 
management systems that have delivered services tothe inner-city 
clientele with appreciable success. 3. The determination of the 
level and type of citizen participation in planning and implemen- 
tation and ascertainment of bow effectiveness can be increased. 
4. Determination of the future demands which will be made on 
local resources and grant-in-aid programs based on open space 
planning and capital programming. 



SUPPORTED BY U.S. Dept of Housing & Urban 
Development 



1.0044, NATIONAL LAND USE INVENTORY 

P. OTTE, U.S. Dept, of Agriculture, Natural Resource Econ. Div., 

Washington, District of Columbia 20250 (NRE1-1-54-00-A) 

OBJECTIVE: Provide a continuing inventory of major uses 
of land by States and regions, and develop new t e c hni q u e s for 
compiling l&sd use information. 

APPROACH: Data is collected from various sources, 
analyzed, and to provide a continuing inventory of 

the amount of land in crops, pasture and range, forest, urban and 
industri?) use, highways, airports, parks, and other uses. Land 
classification techniques are developed. Experimental techniques 



for obtaining land use data, such as remote sensing, are tested and 

eval uated. 

PROGRESS: The 5-year inventory of major land uses, based 
on the Census of Agriculture, has been completed for 1964. Work 
is beginning on the 1969 inventory. Annual data on cropland use 
are currently being obtained through the SRS Enumerativc Sur- 
vey. A study of the extent and nature of urbanization of la nd in 
the Western States based on airphoto interpretation has been 
completed and a repo rt published. An analysis has been ma de o f 
cropland abandonment and development of new cropland during 
the period 1944 - 1964 and a report published. An inventory 
using airphoto int erp r etation is currently underway of land clear- 
ing in the Lower M i s si s sip pi Delta. A study has been ini tiated 
evaluating alternative methods for rehabilitating areas disturbed 
for strip mining in Appalachia. An analysis is underway of the 
quantity and quality of land within SMSA’s, type of cropland 

production, ana potential impacts of urbanization. 

SUPPORTED BY U.S. Dept, of Agriculture 



1.0045, WILD AND SCENIC RIVERS STUDY 

AM. UNDERHILL, US. Dept, of Interior, Bureau of Outdoor 
Recreation, Washington, District of Columbia 20240 

On October 2, 1968, the 90th Congress authorized a new 
concept in water resources management with the e st ab l ishm ent of 
the National Wild and Scenic River System as outlined in the 
Wild and Scenic Rivers Act, (PX. 90-542). Because certain of 
America’s rivers possess out s t andingly rem a r kable scenic, recrea- 
tional, geologic, fah and wildlife, historic, cultural and other 
similar values. Congress declared that they should be preserved in 
their free-flowing condition for the benefit of present and future 
generations. . . . 

In addition to designating all or parts of eight rivers as initia l 

components. Congress named 27 other rivers to be studied within 

the next ten years for possible inclusion in the National Wild and 
Scenic Rivc^ System. The Secretary of the Interior has delegated 
to the Bureau of Outdoor Recreation the Department’s responsi- 
bility in these studies. Since some of the 27 rivers will involve 
bwk under the jurisdiction of the Department of Agriculture as 
well as the Department of Interior, the Forest Service has been 
nam ed to coordinate river studies with BOR where Department of 
Agriculture lands are involved. Accordingly, the Department of 
Interior will take the lead in 18 river studies while the Forest Ser- 
vice will study the remaining nine. In addition, the several States 
involved in these river areas will also be included as participants 
in the studies. Based on the results of the studies, all or parts of 
f ach river will be classified, designated, and administered as a 
wild scenic or recreational river. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Outdoor Rec. 

1.0046, HURRICANES AND THE ECOLOGY OF 
COASTAL VEGETATION IN SOUTHERN FLORIDA 

F.C. CRAIGHEAD , U.S. Dept of Interior, National Park Service, 
Homestead, Florida 

On September 9 and 10, 1960, Hurricane Donna struck the 
southern and western coast of Everglades National Park. Studies 
have revealed less damage to animal populations than was ex- 
pected and quick recovery of most populations. In the case of 
vegetation, however, damage has proved to be even greater than 
was originally thought, and little recovery is yet apparent. Over an 
area of 300 to 500 square miles, the landscape and vegetation has 
suffered extreme alteration. A thorough investigation of hur- 
ricane effects upon vegetation and present environmental charac- 
teristics of the damage area is urgently needed. This study should 
lead to a general theory of the ecological role of hurricanes and to 
predictions regarding vegetation recovery which is important to 
the planning and management of this portion of the Park. 

SUPPORTED BY US. Dept, of Interior - NatL Park Scrv. 



1.0047, VEGETATION CHANGES IN RELATIO N TO 
WATER LEVELS IN THE FRESH WATER COMMUNITIES 
OF THE EVERGLADES NATIONAL PARK 
F.C CRAIGHEAD , US. Dept, of Interior, National Park Service, 
Homestead, Florida 
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Compile and interpret observations of the past 10 year’s 
results that have a bearing on the changes in vegetation from lack 
of water or the effects of too much water. Only about 1/3 of the 
Park, the Shark River Slough, is dependent on wafer from north 
of the boundary (Tamiami Trail). The remainder of the area is 
higher land the vegetation of which is dependent on r ainf a ll or 



estuaries. 

Two reports have been prepared: ‘A Preliminary Report on 
the Closure of the Culverts Along the Mangrove Area of the 
Flamingo Highway and some observations on the effects of the 
rhjtng m ff Water Levels on Wildlife and Plants (mimeographed).’ 
Craighead, F,C, and Max Holden, August 1965, 

Mimeographed paper presented at the February 1969, Water 
Resources Meeting, everglades National Park. ‘Some Biological 
Aspects of the Water Situation in the Everglades National Park.’ 



SUPPORTED BY U.S. Dept, of Interior - NatL Park Serv. 



1.0048, VEGETATION AND RECENT SEDIMENTATION 
IN THE MANGROVE AREA OF SOUTH FLORIDA 
F.C CRAIGHEAD , U.S. Dept, of Interior, National Park Service, 
Homestead, Florida 

Nearly one half of the land area of the Everglades National 
Park is of recent origin, 5000 to 7000 years. It » composed of 
mineral and organic sediments practically all of which has been 
deposited by plant and animal activities. These deposits have 
been laid down with and preserved by the rising sea. The vegeta- 
tion responsible for these deposits has changed frequently from 
catastrophic agencies such as hurricanes and tires. Each has left a 
distinct stratum in the profile of the overburden. 

Several reports have been issued. ‘Vegetation and Recent 
Sedimentation in the Mangrove Area of South Florida 4 - In the 
Proceedings of the Second Meeting on Natural Science Research 
conducted in the Everglades National Park and the South Florida 
Region. Sponsored by the Office of Natural Science Studies. 
Everglades National Park, July 18-19, 1968 (page 17 to 25) co- 
pies available from the office of Natural Science Studies, Ever- 
glades National Park. 

The Vegetation and Sedimentation of the Whitewater Bay 
Drainage System of the Everglades National Park,* September, 
1967 - mimeographed. This is part of a productivity study of the 
mangrove swamps supported by the Bureau of Sport Fisheries and 
Wadlife in cooperation with the Marine Institute. University of 
Miami. Their part of the project has not been completed. 

‘Florida Submergence Curve Revised: Its Relation to Coastal 
Sedimentation Rates* Science Vol, 163 - February 7, 1969 - 
Scholl, David W. and F. C. Craighead, Sr., Minze Stuiver, Yale 
Radiation Laboratory, New Haven, Conn. 06520. (Reprints 
available) 

SUPPORTED BY US. Dept, of Interior - NatL Park Serv. 



1.0049, RESEARCH ON THE BEHAVIOR AND SENSORY 
PHYSIOLOGY OF SHARKS 

AA. MYRBERGy Univ. of Miami, School of Marine Science, 
Miami - Coral Gables, Florida 33 149 

The acoustic biology of sharks is one objective of this 
research program. Emphasis will continue to be directed at the 
lemon shark, ‘Negaprion brevirostris 4 ; however, other species will 
be studied as they appear in areas where field studies are un- 
derway. The above phase of our program has four specific goals: 
1) role of pressure and displacement reception in eQasmobranch 
bearing, 2) clarify the biological significance of natural sounds in 
tire sea to free-ranging lemon sharks, 3) determine most effective 

species o/reef and ‘blue- water* sharks, and 4) clarify 
the effects of swimmer-generated sounds on the behavior of such 
sharks. 

A second objective is to characterize locomotor activities of 
certain inshore sharks. This phase will emphasize the variousge- 

i^thaM^Spbyrna nburo^ and/or the^^^^e, ‘Carcharfainus 
acronotus*. Analysis will cover diurnal fluctuations in various of 
these patterns. ^ 

Observations during this latter phase win continue on sharks 
present in a large semi-natural tidepool at the Miami Seaquanuro. 
This particular colony is in excellent condition and the Manage- 
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ment of the Scaquarium has been most cooperative in aiding us in 
this work. The first phase will consist mainly of field work, using 
the floating video- acoustic laboratory, R/V Observer. 

This project is on-going and completion should be on 31 Au- 
gust. 1971. 

SUPPORTED BY US. Dept of Defense - Navy 

1*0050, TOPOGRAPHIC MAPPING, BY BIOLOGICAL 
MEANS, OF COASTAL MARSH IN EVERGLADES NA- 
TIONAL PARK 

D.C. TABB , Univ. of Miami, School of Marine Science, Miami - 
Coral Gables, Florida 33149 

Everglades National Park is exceedingly flat with more than 
half of its land area less than three feet above mean sea level. 
Rises in elevation of six inches constitute drainage divides, deter- 
mine the depth and duration of flooding, vegetation types, and the 
types of soils. In a land so flat a contour map on the two inch con- 
tour is indispensable of the periphyton zone (a collective term for 
a community of algag, diatoms, and calcitc crystals on plant 
stems, etc.) above ground surface to indicate differences in depth 
of surface flooding. Through various plotting and mapping 
procedures, a topographic map was produced. 

The mapping has shown that red mangroves are found from 
the sea shore to elevations of about 21 inches above mean sea 
level while dwarfed cypress trees of the coastal plain occur in a 
zone 27 to 29 inches above mean sea level where calcium car- 
bonate marl soil intergrades with outcroppings of base rock 
known as Miami oolite. 

The mapping also co nfir med, in essential detail, the presence 
of old storm ridges and natural levees built by red mangroves 
which, when undisturbed by fire, form natural impoundments of 
fresh-to-brackish water. The largest of these has been called 
Taylor or Madiera Slough. The top of the natural levees is roughly 
two feet above mean sea level. Impoundment behind this levee at 
full stage is between 5 and 11 inches deep. 

The mapping provides clues to the probable effect of man- 
made changes in water runoff characteristics from both the 
biological and engineering standpoint. 

SUPPORTED BY US. Dept, of Interior - Natl. Park Serv. 

1.0051, INVENTORY AND ATLAS OF GULF COAST 
SPORT FISHING FACILITIES 

N.G. VICK , U.S. Dept of Interior, Bureau of Sport Fish. & Wife., 
Panama City, Florida 32401 

A complete inventory of fishing facilities and fishing areas for 
the coast of the Gulf of Mexico from Brownsville, Texas to Key 
West, Florida will be made. All available reports and brochures 
on salt water sport fishing will be obtained through the circulation 
of a facilities checklist to recreational and fishing committees of 
chambers of commerce in coastal communities. Field trips will be 
made to confirm and add to the data obtained through correspon- 
dence. The results win be reviewed by State Conservation agen- 
cies for accuracy and completeness. The information will be 
published as a single atlas consisting of unit maps which together 
will cover the whole coast. 

SUPPORTED BY U.S. Dept- of Interior - Bu. Sport Fish. 

1*0052, RECREATIONAL IMPROVEMENT OF ETANG 
DEBERRE 

UNKNOWN, Sogrcah, Grenoble, France 

Study of possibilities offered by the bank of Etang de Berre 
for the creation of centers of water recreation, such as recrea- 
tional beaches and ports. 

SUPPORTED BY French Gov ernm ent 



1.0053, GUERANDE SWAMP 
UNKNOWN, Sogreah, Grenoble , France 

Research to improve the area of saltmarsh located in the re- 
gion of Baule-Croisic-Gueraixde including some technical charac- 
teristics, demography and socio-economics of the region. 
Research directed especially towards the establishment of cm- 
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bankmenti for urban areas and the creation of a plan for water 
recreation. 

SUPPORTED BY French Government 

1.0054* BEHAVIOR OF THE LITTORAL ZONE SOUTH 
OF GRANDE TERRE 
UN KNO WN, Sogreah* Grenoble , France 

General study of the behavior of the littoral zone south of 
Grande Terre in order to select the sites most favorable for the 
construction of recreational ports and beaches. 

SUPPORTED BY Guadeloupe Govt. - Basse-terre* France 



type of habitat from which various sport fish are taken. An index 
of the densities of small game species and forage species will be 
made simultaneously in the proposed reef zone and selected addi- 
tional zones using trawls, baskets, or possibly other techniques. 

SUPPORTED BY U.S. Dept of Interior - Bu. Sport Fish. 

1.0058* STATEWIDE FISHERIES INVESTIGATIONS 
JJt. NIX, State Game Sc Fish Commission* Atlanta, Georgia 
30334 ^ t 

Pr oj ect data will be analyzed and presented in a techn ical 
publication. 

SUPPORTED BY US. Dept, of Interior - Bu. Sport Fish. 



1.0055, RABBIT POPULATION RESPONSE TO SMALL 
FOOD PATCHES IN A PIEDMONT WOODLAND 

jji. JENKINS, Univ. of Georgia* Agricultural Experiment Sta., 
Athens, Georgia 30601 (GEO-OO 1 1-MS) 

OBJECTIVE; Determine effect of supplementary winter 
grazing on rabbit populations in the absence of mammal preda- 
tors. Determine the effect of rabbits on the environment in a large 
sem i-natural situation and to diff e r e n tiate these effects from that 
of deer. Determine the incidence of parasitism and disease on 
rabbits in a large enclosed and protected environment 

APPROACH: Enclosures have been set up to determine the 
effects of sm all winter pastures on the parasite burden in deer. 
Two enclosures win have one per cent of the land in improved 
winter past ure s while two will be controls and completely 
forested. The rabbits win essentially be in a mammalian predator 
free e n viro nm ent Determine the effect of rabbits on the environ- 
ment which might be essential to the correct assessment of the im- 
pact of a high deer population on the available browse. 

PROGRESS: These studies were designed to develop simple 
methods of in cr e asin g rabbit populations or availability for 
recreational purposes by determining the effect of additional food 
on rabbit populations; the health of the specks in a highly pro- 
tected environment; and better methods of census. The s tock e d 
area showed range overuse, increased ex t e rn al parasite burd en s, 
and very little or do reproduction. This area has been compared 
with woodlands nearby. Three hundred rabbits have been col- 
lected to determine the normal breeding picture. This phase of 
the work has been financed by the Georgia Game and Fish Com- 
mission since rabbits in the Piedmont seem to be at an all time 
low. AH rabbits have been checked for tularemia agghitmens. 
There is no evidence of recovery or immunity in the population. 
Predator interrelationships have be e n studied. A method of mark- 
ing and sagging feces of rabbits using a radioactive isotope has 
been worked out - this may simplify census procedures under 
some conditions. 

SUPPORTED BY U.S. Dept, of Agriculture 

1.0056, STATEWIDE FISHERIES INVESTIGATIONS 

JJL NIX, Slate Game Sc Fish Commission* Atlan t a , Georgia 
30334 

Studies of the ‘hydrographic zones* will include adequate 
sounding* visual inspection* chemical analysis, and substrate sam- 
pling to determine depth, safimtks* tide velocities, temperature, 
substrate type and enumeration of natural reefs. Pre-construction 
inventories will be ro^de in p roposed reef zones and additi onal 
zones. Those stut&ed in the species resource inventory win coin- 
cide with these used in habitat studies. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 

1.0057, STATEWIDE FISHERIES INVESTIGATIONS 

JJL NIX, State Game Sc Fish Commisskm, Atlanta, Georgia 
30334 . . 

A fishermen contact creel census, of proper statistical 
designs, will be conducted to determine the variety and 
abundance of marine species harvested by sportfishermen in the 
study area. Hydrographic illustrations of the ‘general area 4 will be 
produced* it will be zoned and from each zone an enumeration 
made for each of file species harvested* the total number of fisher- 
men, time fished, total harvest, total yield and the frequency and 



1.0059, MARINE SPORTFISHING RELATED TO ARTIFI- 
CIAL INSHORE REEF PLANTING - EVALUATION OF*BF- 
FECTIVENESS OF ARTIFICIAL HABITAT (ABBREV) 

JJt NIX * State Game Sc Fa h Commission, Atlanta, Georgia 
30334 

Creel census techniques and sampling will be employed in 
zones proposed in the species resource inventory to allow com- 
parisons of altered and natural e n v ir o nm ents in any definite time 
peried and will be repeated to de te r mi n e temporal changes in the 




SUPPORTED BY US. Dept of Interior - Bu. Sport Fish. 



1.0060, MARINE SPORTFISHING RELATED TO ARTIFI- 
CIAL INSHORE REEF PLANTING - EVALUATION 
UTILIZATION OF NATURAL AND ALTERED STUDY 
ZONES 

JJt NIX, State Game Sc Fish Commission* Atlanta, Georgia 
30334 

Periodic contact cred census wiQ be conducted to determine 
man- days or fisherman trips of sport fishing at planted reefs and 
utilization of adjacent study areas. Contacts win also be ma de 
with marinas* sport fishing clubs, boat cam p s and docks to evalu- 
ate fishermen utilization and success at the reefs. 

SUPPORTED BY US. Dept of Interior - Bu. Sport Fish. 



1.0061* STATEWIDE FISHERIES INVESTIGATIONS 
JJL NIX, State Game Sc Fish Commission* Atlanta, Georgia 
30334 

The natural conditions in a single zone in each study area will 
be altered with placement of a marked artificial reef. Initially, reef 
construction and placement win be cond u cted * to coincide with 
current efforts by the Marine Institute, Sapelo Island, Georgia. 
Proposed materials include discarded tires and or concrete obsta- 
cles. Size and specific placement of reefs are to be determined. 
Designs win follow flhgtratknis given by Edmund (1957). 

SUPPORTED BY U.S. Dept of Interior - Bu. Sport Fish. 



1.0062, MARINE TOXINS OF THE TROPICAL PACIFIC 
AM. BANNER, Univ. of Hawaii, Hawan Inst of Marine Biology, 
Honolulu, Hawaii 96822 

1 ) To investigate the biological origin, chemistry and phar- 
macology of the toxins the disease* ciguatera, that 

originates from eating fish associated with coral ree& in the Indo- 
Padfic and Caribbean. AD evidence points to an origin of the tox- 

second and possibly invertebrates to^car- 

nivorous fish. The toxins are evidently ingested and accumulated 
without harm to the fish. In chemistry* the purified toxin or its 
derivative has now been obtained as a crystalline product; its 
structure win be investigated. In pharmacology we have 
discovered that the primary action of the toxin is to disrupt the 
ionic balance of cellular membranes. This manifests itself m the 
symptoms as a neurotoxin. In addition to the principal toxin 
described above there is at least one other water soluble toxin of 
different chemistry, pharmacology and possibly biological origin 
found in some of the ciguatoxin fishes. 
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2) The project will also seek out other toxins of marine origin 
that may appear in human diets. This work will be done as time 
and fands are available. The project has been continuing for 15 
years under various sources of hinds; a request has been sub- 
mitted to the Public Health Service for a three-year continuation. 

SUPPORTED BY US. Dept of Hlth. Ed A Wei. - P.RS. 

1*0063* EVALUATION OF CATCH-AND-RELEASE REGU- 
LATIONS ON CUTTHROAT TROUT IN THE NORTH FORK 
OF THE CLEARWATER RIVER 

JE. KEA TING * State Fish & Game Department, Boise, Idaho 
The objectives in this* the first year of a five-year program* 
are to: 1. Measure the angling pressure and catch b^ species and 
size classes in both the control and test stream areas, anglers to 
determine their fishing habits and pref eren ces for fish size and 
species and their reaction to proposals to change bag limits* 
seasons* or to restrict fishing gear or harvest. 3. Assess fish species 
and age structures of indigenous populations by snorkeling and 
electrofishing. 4. Assess ush movements by branding and un- 
derwater observations. 

Procedures: 1. Kelly Fork and tributaries will be the test area 
- the North Fork of the Clearwater River about Kelly Fork wiD be 
the control area. 2. During the first year ( 1969) both areas will 
continue to have normal seasons and regulations; th e r ea fter* 
Kelly Fork and tributaries will have a caich-and- release regula- 
tion for aD trout. 3. In 1969, the project leader and an assistant 
will conduct an intensive creel census of both areas to measure 
angling pressure and catch by size and species and to discretely 
ask Questions to as certai n angler pr efe ren ce and opinions as out- 
lined in the OBJECTIVES. 4. They will establish underwater 
trend count stations and enumerate species composition and size 
structure in both the control and test areas. They will electrofish 
sections of smaller streams for the same reasons. 5. They will 
catch* brand* and release fish in the trend count stations to assess 
movements. 

The 1969 data will provide the ‘before* data for c om p aris on 
with the next four years* data. During this time* stcclhcad year 
classes will be cut off by Dworshak Dam and the data collected 
will, in part* be applicable to both streams with and without steel- 
head. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 

1.0064* NATURAL* ARCHEOLOGICAL* AND HISTORI- 
CAL RESOURCES OF THE WABASH RIVER BASIN* INDI- 
ANA-HXJNOIS 

RE. CARLSON, Indiana University, Graduate School* Blooming- 
ton , Indiana 4740 1 

Identification and evaluation of existing natural, historic, and 
archeological resources of the Wabash River Basin, and the need 
for special consideration such as preservation* additional studies, 
survey or posable salvage. 

SUPPORTED BY U.S. Dept of Interior - NatL Park Serv. 

14)065* ENVIRONMENTAL EFFEC T S OF RECREA- 
TIONAL USES OF MONROE RESERVOIR 
RE. CARLSON, Indiana University, Water Resources Research 
Ctr., Bloomington, Indiana 47401 

A study of problems resulting from recreational use of Mon- 
roe Reservoir in Southern Indiana wifi attempt to determine bow 
recreational activities affect the quality of the water and the land 
immediately surrounding the reservoir, and to discover means of 
deveSopicg greater public concern for the care and wise use of the 
environment 

SUPPORTED BY Indiana University - Bloomington 

L0066* PURR-WICK - PLASTIC UNDER POROUS ROOT- 
ZONES WITH WICK ACTION 

WJI. DANIEL, Purdue University* School of Agriculture* 
Lafayette - West Lafayette, Indiana 47907 

Porous rootzones under compacted turf and other contrived 
planting areas present need for fast infiltration* maximum water 
and nutrient conservation* and constant use. 
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1. RESOURCES 

Plastic sheeting developed as a layer over a aeries of subgradc 
tiers tifiowt architect leeway in design of area. 

PURR-WICK provides a rooting matrix which uses the large 
pores of compacted particles above an impermeable underlay 
(plastic sheeting). Drainage tubes - placed just above the barrier - 
have adjustable outlets* which can redistribute* con se rve or 
remove water as needed. 

Such a system permits fast infiltration and constant redis- 
tribution of water by capillary (wick) action to active roots (ab- 
sorbing water), and to the rootzone surface (when evaporating 
water). It* thus* maintains uniform growing and playing condi- 
tions (for golf, athletics, etc.). 

When excess rain occurs, rapid percolation favors fast 
removal through sand and drains to controlled exits. When con- 
servation is desired and daily water use is high, reserves can be 
created by upward adjustments of terminals. Thus* the designer 
and contractor provide the turf manager maximum storage* plus 
control of both dry and wet fluctuations. 

SUPPORTED BY Purdue University 

14)067, RESEARCH IN ROADSIDE DEVELOPMENT AND 
MAINTENANCE 

F.O. LANPHEAR, Pordue University* Joint Highway Research 
Project* Lafayette- Wat Lafayette, Indiana 47907 

This research is in three pans: Pan I on Roadside Turf 
Development; Pan II on the Selection, Establishment and Main- 
tenance of Ornamental Plantings for Roadsides; and Pan IE on 
Chemical Weed Control Part I includes selecting, testing, 
developing* and proving vigorous fast-growing bhsegrasses espe- 
cially adaptable for new con s tru ction and erosion areas. Part H is 
an evaluation of woody ornamental plants for their adaptability to 
conditions in Indiana, a determination of efficient methods of 
establishing highway plantings to insure their survival, an in- 
vestigation of methods for reducing maintenance costs and insur- 
ing pe rm a nent beauty. Pan IE includes research on the use of 
chemicals for selective weed control and as a sofi sterilant Appli- 
cation techniques are also to be investigated. 

SUPPORTED BY U.S. Dept of Transportation - Public Rds. 

14)068* PLANNING AND DESIGN OF ROADS FOR RE- 
GIONAL DEVELOPMENT 

H. OGAWA * Hokkaido University* Hokkaido - Sapporo, Japan 

A standard of road planning from the point of view of re- 
gional development is being established. The study includes: A 
correlation between development index and road density index in 
a region* optimum density of roads in an area* basis of layout of 
roads in a region* esta b lis hm ent of an interstate highway system* 
general concepts to plan roads to develop mountain areas* 
planning standards of highway systems to develop industry* 
planning and design of touring roads, planning of road systems in 
farm districts, road planning in Hokkaido, and rational arrange- 
ment of traffic and transportation facilities in Hokkaido. 

SUPPORTED BY Hokkaido University 

14)069* MAPPING AND EVALUATION OF VEGETATIVE 
COVER AND IMPORTANT FEATURES ALONG THE 
ROCKCASTLE AND UPPER GREEN RIVERS (ABBREV) 

JE. BRUNA * State Dept of Fish & WL Rso_* Frankfort , Kentucky 
40601 

Objectives: To determine the potential recreational carrying 
capacity of the streams and associated terrestrial habitats based 
upon an evaluation of tbeir physical* fish and wildfife capabilities. 

The evalu a tion s of recreational potentials for such activities 
as picnicking, camping* s w imming , canoeing* hiking and nature 
study, wifi be based primarily upon a physical inventory of the 
s tr e ams and adjacent habitats. This will take into account such 
factors as the availability and suitability of access* habitat types, 
topography, water flow* pollution* weather, geology* population 
density and adjacent land use. Many of these factors and physical 
features will be recorded on the cover and topographic maps. 
Standards and guides used in determining recreational potentials 
for the above mentioned activities wifi be partly obtamed from 
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Benthos samples win be preserved. processed and analyzed in an 
appropriate manner. 

SUPPORTED BY U.S, Dept of Interior - Bu. Sport Fish. 



1. RESOURCES 

the Bureau of Outdoor Recreation's pubBcatioo ‘Outdoor 
Recreation Space Standards' and the Soil Conservatio n Serviced 
'Guide to Making Appraisals of Potentials for Outdoor Recrea- 
tion Developments.* Other literature will be reviewed foraddi- 
ti on al information on standards and criteria for these activities. A 
rating and evaluation form will be formulated for use during field 
surveys. (Text abridged) 

SUPPORTED BY U.& Dept of Interior - Bu. Sport Fish. 

1*0070, RESERVOIR DISCHARGE INVESTIGATION 
JJt. CHARLES, State Dept of Fish & Wt Rsa t Frankfort, Ken- 
rucky 40601 . . 

Objectives: To determine the fish population structure m 
Barren fever Reservoir and in Nolin River Reservoir. 

Procedures: Fish population studies will be made once each 
month (May-September) in cove areas at both reservoirs. Each 

study area will be at least two acres in size, and the September stu- 
dies win encompass five acres at each reservoir. Stan dard 

methods to be used, as developed by the Kentucky Department of 

Fish and WOdfife Resources fi s herie s staffs are the same as those 
d escri bed in Job II-C. Information expected to be gained from 
these studies was described by Bernard T. Carter in a paper 
presented at the 1957 Southern Division, American Fisheries 
Society meeting. 

p t fi ma ti ft n of the total abundance of certain pelagic s pe ci es, 
particularly the shads, wiD be made by midwater trawl samphug 
once a year at both reservoirs. The Bureau of Sport Fisheries and 
WOdfife has agreed to provide the necessary personnel, equip- 
ment, computer processing of data on an annual basis. Ken- 
tucky wiD provide any assistance and supplementary gear needed. 

Relati ve abundance and spatial distribution of littoral and 
pelagic fishes win be determined during critical periods of 
summer stratification by sampling fish populations with suitable 
gifi nets. Net samples of fish win be secured in such manner that 
resulting data wiD indicate the sections of the reservoir actually 
utilized by the species sampled under the proposed experimental 
water discharge regimes. A minimum of six gill-net samples (three 
at each reservoir), each sample consisting of the combined catch 
from two consecutive overnight sets of l*, 1 1/2*, 2*, mid 2 1/2* 
mesh (bar measurement) sinking gffl nets, will be obtained each 
year during the months of August and September (when stratifi- 
cation becomes most pronounced). Nets wiH be set so as to be 
stretched perp en d i c u la r ly from the shoreline and each mesh size 
will be fished in corresponding depths and gcneral loc at i on s. Sam- 
pling stations wiU be selected and fished in such manner that the 
nets will effectively sample representative reservoir depths en- 
compassing the epilimnion, metalimnion and hypofirinionin the 
upper, middle and lower sections of both reservoirs. Recording of 
concerning fish samples will be such as to penrat r eliab le 
analysis of the depth distribution of the various species within the 
reservoir at the time of sampling. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 



1.0072, RESERVOIR DISCHARGE INVESTIGATION 
JJL CHARLES , State Dept of Fah & WL Rso^ Frankfort, Ken- 
tucky 40601 

Objective*: To detenmne the water quality ctttractexWcsof 
Barren River Re se rvoir and tuihrater, and of Nolin River Reser- 
voir and taihvatef. 

Procedures: Temperature, dissolved oxygen* pH* and specific 

conductance values will be monitored moodily (biweekly in May, 
July, August and S ep t ember ) at a m i nimum of six widely- 
separated s ampling stations in each reservoir and at a single sta- 
tion in eachttSwater. Determinations wiD be made from surface 
to bottom at five-foot intervals. The U. S. Army Corps of Eli* 
gineers LouzsviDe District* using automatic sampling ectupmcnt. 
will conduct this phase of the project. They will maketbe nam- 
ing data available to the Kentucky Department of Fish and Wil- 
dlife Resources. 

Supplementary water quafity sampling wiD be done in both 
reservoirs and their taihraters by project p er so n nel. Sa mplin g wfll 
be done each month on the same schedule utilized by the Corps of 

ten stated above, wiH include < 
and free carbon efioxide values. 

S emiannual ( summ e r pool and winter pool) water sa mple s 
wfll be collected from both reservoirs and major inflowing 
stre ams and su bmi t te d to the Federal Water Pottution Adminis- 
tration laboratory in Evansville, Incfiana. 

SUPPORTED BY U-S. Dept of Interior - Bu. Sport Fish. 

1*0073, RESERVOIR DISCHARGE INVESTIGATION 
JJL CHARLES, State Dept, of Fish Sc WL Rso., Frankfort, Ken- 
tucky 40601 . . 

Objectives; To determine the following sport fishery st at istics 
at Barren River Reservoir and tailwatcr, and at Nofin River Reser- 
voir and tailwater; (1) sport fishing quality; (2) fishing pressure; 
(3) yield (harvest );(4) catch composition; and (5) miscellaneous 
fishery characteristics. 

Procedures: Non-uniform (unequal) probability creel sur- 
veys will be conducted on both reservoirs and their tailwaters 
from March 1 through October 31. Survey design wffl follow 
re comTTTpfTKfoti o n* of Dr. Don W. Hayne of the Southeastern 
Cooperative Fish and Game Statistics Project Departmental con- 
servation officers aD of whom have bad prior creel survey ex- 
perience, wiH serve as creel clerks. Survey results win be 
published in accordance with recommendations of the Southeast- 
ern Division’s (American Fisheries Society) Reservoir Commit- 
tee. 

SUPPORTED BY U.S. Dept of Interior - Bu. Sport Fish. 



1.0071, RESERVOIR DISCHARGE INVESTIGATION 
JJL CHARLES, State Dept of Fish A WL Rso„ Frankfort, Ken- 
tucky 40601 

Objectives: To determine the effect of hypofimnetic vers us 
g pfljmn eric discharge on the relative abundance of maaoboto 
in the regions of the epflimnion, metalimnion, and tailwaieis of 
Nolin anoBarren River Reservoirs. 

Procedures; In each reservoir, six samp l ing stations, two m 
each of three major areas (upper, middle ana lower reservoir 
areas), win be established At each sampling station one pair of 
samp&ig devices win be emplaced and an c h ored wi thin cac k of 
three strata - the epifimmon, metafimnion and hypo lim n i on. An 
pair of sampling devices wiH be emplaced in the tail- 
waters of each reservoir. Thus* the total number of samplers em- 
ployed in each reservoir and tailwater wfll be 38. Samplers consist 
of meshed wire baskets, 1’ x l’x 6*. filled with graded stone 
(Mason etaL 1967. Prog. Fish. Cult, April; 74). Samplers win be 
left in their respective places for two^month periods, to allow 
colonization to occur, beginning in April and ending m 
August- At the end of each two-month period aU samplers will be 
retrieved, benthos removed, and except in October, reemplaced. 



1*0074, MEASURING THE INTANGIBLE VALUES OF 
NATURAL STREAMS 

JJL DEARINGER, Univ. of Kentucky, School of Engineering, 
Lexington, Kentucky 40506 

The proposed research is an attempt to measure quantitative- 
ly those intangible values peculiar to natural streams and their 
surroundings (scenic beauty, esthetic appeal* etc. ). The work wiH 
be limited to free flowing s treams of sixth order or less sel e ct ed 
from those Kentucky creeks and rivers known to have scenic or 
wilderness qualities. At least one stream each in six of Kentucky ’s 
eight phy si ogr a p hi c re g io n s will be studied. 

The research plan: ( 1 ) Selection of streams to be used in the 
study. (2) Collection of photographs depicting esthetic values, 
devalues and other significant intangibles typical of areas along 
each study stream. (3) Evaluation of the study streams for those 
key dements usually considered as i n t ang i b les by applying a 
modified version of the m e thodology developed mOWRR project 
A-010-KY. (4) Design and conductance of a survey to determine 
the preferences erf a sample of the pubfic for the intangibles as 
perceived in photographs selected from (2) above. (5) Analysis 
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of the results of the preference survey to isolate the factors that 
best represent public preferences. (6) Correlation of the physical 
measures of (3) with the psychological measures of (4) & (5). (7) 
Development and testing of the evaluation procedures derived 
from (6). 

SUPPORTED BY U.S. Dept, of Interior - O. Wtr. Res. Rch. 

1.0075, A RECONNAISSANCE STUDY OF THE CHES- 
APEAKE BAY 

PR. FARRAGUT, Regional Planning Council, Baltimore , Mary- 
land 21202 

The report discusses present and future problems confront- 
ing the region’s shoreline. It synthesizes many of the narrowly 
focused technical studies completed in the past and presents them 
in a form which should be of interest to decision makers. 

The study recognizes the many important relationships that 
exist along the bay shoreline at the interface of the land and water 
resource. The focus in this report is the water resource while a fu- 
ture publication will examine the land resource. 

The report discusses physical problems associated with the 
regional shoreline such as erosion, sedimentation, tidal flooding 
and water characteristics such as excessive nutrients, polluted 
shellfish areas, thermal pollution, plant and animal nuisances, the 
importance of wetlands, and the Susquehanna River. 

A separate chapter on water quality contrasts present condi- 
tions with the standards called for by the State’s Water Quality 
Standards. 

Finally, a functional listing of agency responsibilities and stu- 
dies that may be of interest is listed under the various problem 
areas discussed in the text as well as certain economic indicators 
of the bay fishery, hunting activities, and the sport fishery. 

SUPPORTED BY U.S. Dept, of Housing & Urban 
Development 

1.0076, A PHYSICAL, CHEMICAL AND PHAR- 
MACOLOGICAL STUDY 07 THE TOXIN OF THE SEA 
NETTLE, CHRYSAORA QUINQUECIRRHA 

J.W. BURNETT , Univ. of Maryland, School of Medicine, Bal- 
timore, Maryland 21201 

Detailed physical, chemical and pharmacological analyses of 
purified toxin will be made in the laboratory from the manubriae 
and tentacular tissue in both the fresh and autolyzed material sup- 
plied by the Chesapeake Biological Laboratory. These findings 
will be accompanied by a study of the mechanism of nematocyst 
discharge. Both efforts are designed to form a rational basis for 
developing methods to inhibit the effects of the toxin in the sea 
nettle sting. Bioassay procedures utilizing LD sub 50 for mice will 
be correlated with the reaction in other dermatological tests to 
provide a more reliable method of determining the relative toxici- 
ty of the nematocyst. The work will be performed by Joseph W. 
Burnett, with David G. Cargo and Rosalie M. Vogel, and other 
temporary laboratory assistance as necessary. This study will con- 
tinue throughout F.Y. 1970. 

The physical resources and staff of the University of Mary- 
land may be drawn upon for assistance when necessary. 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A.A. 

1.0077, A STUDY OF POSSIBLE CHEMICAL CONTROL 
AGENTS AND AN EVALUATION OF IMPROVED PHYSI- 
CAL BARRIER SCREENS 

D.G. CARGO , Univ. of Maryland, Natural Resources Institute, 
Solomons ; Maryland 20688 

Any program designed to regulate the numbers of aquatic or- 
ganisms must consider chemical control agents and barrier 
screens. To this end, the response of the polyp stage to certain 
chemicals will be examined in the laboratory. Short term expo- 
sure to low concentrations will be made and the condition of in- 
dividuals one week later will be the criterion for success. Chemi- 
cals already tested against other organisms will be screened first, 
utilizing published information of their virulence. Promising 
agents will, in subsequent phases, be tested for effects on other 
aquatic organisms. The physical barrier study will entail a survey 



of existing structures, interviews, and then attempting to develop 
a set of criteria for an efficient structure, recognizing the local 
geographic and hydrographic conditions. Consideration of wave 
action, exposure, water currents will be related. Preliminary tank 
and laboratory testing of utilizing bubble screens alone and in 
conjunction with fencing structures will be made. The Mechani- 
cal Engineering Department of the University of Maryland will be 
consulted on many aspects of this study, which is expected to 
require the entire calendar year. David G. Cargo and Leonard P. 
Schultz will be involved in this study. Miss Rosalie Vogel and 
David G. Cargo will be responsible for the chemical screening 
tests. 

The physical resources and staff of the University of Mary- 
land may be drawn upon for assistance when necessary. 

SUPPORTED BY U.S. Dept, of Commerce - N.OjVA. 

1.0078, STUDIES OF THE LIFE HISTORY OF THE SEA 
NETTLE, CHRYSAORA QUINQUECIRRHA, IN CHES- 
APEAKE BAY WATERS 

D.G. CARGO, Univ. of Maryland, Natural Resources Institute, 
Solomons ; Maryland 20688 

This phase is a continuation of the study of the life cycle of 
the sea nettle. We are investigating the response of the polyp 
stage to simultaneous changes in salinity and temperature, the 
respiratory activities and the reproductive phenomena of the 
medusa. The protein analysis of the polyps will be continued by 
Mrs. Marcia Loeb of the Department of Zoology of the University 
of Maryland. 

Monitoring through regular sampling in the field and labora- 
tory experiments and controlled cultural techniques will be em- 
ployed to elaborate these various details. Identifications of other 
related jellyfish will be made and then used for the development 
of cultural techniques and for comparison with the sea nettle. 

All of these studies will be performed at Solomons, Maryland 
or in the Chesapeake Bay by David G. Cargo, Rosalie M. Vogel, 
and Michael J. Reber. 

The physical resources and staff of the University of Mary- 
land may be drawn upon for assistance when necessary. 

SUPPORTED BY U.S. Dept of Commerce - N.O.A.A. 

1.0079, STUDIES OF THE LIFE CYCLE AND ECOLOGY 
OF ORGANISMS WHIC H MAY BE USED TO CONTROL 
THE NUMBERS OF SEA NETTLES 

D.G. CARGO , Univ. of Maryland, Natural Resources Institute, 
Solomons , Maryland 20688 

Certain gastropod molluscs in the order Nudibranchia have 
been observed feeding on scyphozoan scyohistomae. Since some 
axe known to prefer coelenterate foods, knowledge of their life 
cycle or habits is essential. Their tolerances, modes and season of 
reproduction, and the development of cultural techniques of spe- 
cies in the genera ‘Cratena 4 and ‘Embletonia 4 are of particular in- 
terest and varied studies on them both in the laboratory and the 
field will be emphasized. Since the seasonality of their life cycle is 
not known, this is a long range project that will take a few years to 
complete. David G. Cargo, Leonard P. Schultz, Rosalie M. Vogel 
and Michael J. Reber will be involved in this project. The work 
will be based at CBL, Solomons, Maryland. 

We will attempt to establish the validity of the taxonomic 
status of ‘Cratena. 4 

The physical resources and staff of the University of Mary- 
land may be drawn upon for assistance when accessary. 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A.A. 

1.0C80, ASSESSMENT OF CHEMICAL POLLUTANTS IN 
UNDERWATER EXHAUST OF WATERCRAFT ENGINEER- 
ING 

L.N. KUZMINSKI , Univ. of Massachusetts, School of Engineer- 
ing, Amherst , Massachusetts 0 1 002 

There is need for the establishment of public policy to guide 
the growth of recreational boating and to protect all legitimate 
uses of the water resource. The overall objective of this project is 
to develop criteria to be used in establishing public policy on 
restriction of watercraft use in inland waters. 



1-13 



22 



1. resources 

The research proposed herein will address itself init ial l y to 
the problem of chemical substances in watercraft exhaust 
discharged under water. A first step is to determine the amount of 
such pollution disseminated as a function of watercraft hor- 
sepower and use. Subsequent laboratory work calls for the 
evaluation of removal efficiency by water treatment processes 
and toxicity testing. Reid studies will be then earned out to corre- 
late stress exerted on the water with pollutant build-up. 

SUPPORTED BY U.S. Dept, of Interior - O. Wtr. Res. Rch. 



1.0081, CONSERVATION SERVICES CENTER 
AJi. MORGAN , Mass. Audubon Society, Boston, Massachusetts 
The Center, organized in 1966 with a grant from the Founda- 
tion, provides public information, membership solicitation and in- 
formation research services to citizens* groups interested m en- 
vironmental quality. The Center fundamentally is a talent pool of 
writers and artists experienced in public communication. By shar- 
ing costs, it enables organizations to utilize an expensive staff and 
other resources which individual groups could not afford at nor- 
mal commercial rates. The Center produces anything from news 
stories to elaborate brochures designed to interest, educate and 
enlist public support of conservation. To insure accuracy, the 
Center maintains extensive files on all environmental problems, 
has access to the services of three fulltime professional scientists, 
and can call upon the Boston-Cambridge research complex for in- 
formation and aid. The Center publishes co-operatively a quar- 
terly magazine and issues 10 newsletters annually for clients per- 
sonalized to each separate organization in five New England 
star produces audio-visual programs and has explored new 
tec s in presenting lectures. It has served many organiza- 
tions outside of New England and always is willing to aid others. 

SUPPORTED BY Ford Foundation - New York, N.Y. 



1.0082, WATER RESOURCES POTENTIAL OF AN 

URBAN ESTUARY _ 

jj m COCHRANE, Northeastern University, School of Engineer- 
ing, Boston, Massachusetts 02115 

An investigation of the physical, chemical and biological 
parameters pertinent to the development 9 f an urban estuary for 
recreation and flood control- Specific objectives are: Effects of 
nitrogen and phosphorous on the development of estuarine algae. 
Tnf in.nr. of bottom deposits, including nutrients and toxic 
materials, on the balance of the ecosystem. Determination of 
background levels of physical, chemical and biological data to 
ascertain the impact on the estuary of the proposed construction 
of a flood control detention basin. Development of improved 
methodology for characterization of an estuarine environment in- 
cluding data collection frequency and computer graphics. 

SUPPORTED BY U.S. Dept of Interior - O. Wtr. Res. Rch. 

1.0083, INTRODUCTION OF KOKANEE SALMON IN 

ONOTA LAKE „ 

J. BERG IN, State Div. of Fisheries & Game, Boston , Mas- 
sachusetts 02202 . _ 

Objectives: To establish kokanee salmon in Onota Lake, Pitt- 
sfield, for purposes of providing additional angling opportunity 
for coldwater species. f , . . 

Procedures: Onota Lake, Pittsfield, is a 627-acre lake with 
maximum depth of 64 feet and average depth of 22 feet Twenty- 
five percent, or 3,273 acre feet, of the Lake volume constitutes 
trout water. Total alkalinity and hardness within the thennodine 
average 75.0 and 85.0 ppm, while Mg and Ca average^ 8.0 and 
17.0 ppm respectively. Since morphometry and chemical con- 
stituent characteristics of the Onota Lake are s i mil a r to East Twin 
Lake in Connecticut where a successful kokanee fishery has been 
established, logic dictates that an attempt at introduction of this 
species be made at Lake Onota. 

Kokanee salmon eggs will be obtained fr^m an appropriate 
source (Connecticut) and reared in the Palmer Fish Hatchery to 
fingerling size and stocked in Lake Onota. In an effort to esiablLh 
a kokanee population, 250,000 fingerlings will be planted for a 
four-year period. The goal will be for the population at maturity 
to supply eggs to sustain the fishery and expand some to other, yet 



to be determined, suitable waters. Fish population sampling em- 
ploying gill nets will be conducted during summer months to 
check on success of introductions. Once the fishery is established, 
creel census. Work Plan TL, will be employed in determining 
utilization by anglers. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 

1.0084, C REEL CENSUS AT LITTLEVILLE RESERVOIR 

J. BERGIN, State Div. of Fisheries & Game, Boston, Mas- 
sachusetts 02202 . 

Objectives: To determine the quality of fishing expressed as 
total harvest at Littleville Reservoir, a managed trout pond, for 
purposes of documenting a significant fishery on which recrea- 
tional fishing was threatened due to closure for water supply 
reasons. 

Procedures: Littleville Reservoir is accessible to boat and 
shore fishermen at two access areas, one near the dam and the 
other at the north end of the reservoir. A stratified random census 
involving one weekend day and one weekday per week will be 
conducted. The census will alternate between the two areas open 
to fishing with the creel census agent checking as many 
completed anglers as possible. Angler counts on the 175-acre 
reservoir will be made by the agent with a boat at predetermined 
times. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 

1.0085, COASTAL AND INLAND WETLANDS SURVEY 
W.W. B LANDIN, State Div. of Fisheries & Game, Boston, Mas- 
sachusetts 02202 

Objectives: To establish a priority listing of high-quality 
coastal and inland wetlands suitable for acquisition, and conduct 
on- site investigations of wetland areas proposed for acquisition to 
determine in detail the ecological characteristics of such areas 
with respect to probable value as waterfowl habitat. 

Procedures: Initial priority lists of wetland areas will be based 
on ( 1 ) recommendations of District and Game Managers in each 
district, and (2) a review of previous Massachusetts wetlands stu- 
dies, especially the recent coastal and inland wetland studies 
prepared by the Department of Natural Resources. 

Held investigations of each area will include a study of: 1 . 
Location 2. Size 3. Habitat type 4. Water quality, volume, depth, 
and water resource values 5. Soil type and fertility 6. Physiog- 
raphy 7. Management possibilities 8. Recreational and aesthetic 
values 9. Relation to other selected areas. A report on areas to be 
acquired will be submitted to the Realty Section for action lead- 
ing to eventual purchase. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 

1.0086, RECREATIONAL TRIP MODEL FOR CAMPERS 
IN MICHIGAN STATE PARKS 

E.Y. HUANG , Michigan Technological Umv., School of En- 
gineering, Houghton , Michigan 4993 1 

A recreational trip model will be developed to describe the 
functional relationship of trip generation, attraction, and spatial 
resistance in reference to use of Michigan State parks camping 
facilities. A spatial interaction model will be developed and 
calibrated, with pertinent statistics for selected Michigan counties 
and state parks. 

SUPPORTED BY Michigan Technological University 



1.0087, HYDROLOGY OF RIVER-BASED RECREATION 
GJZ. HENDRICKSON, U.S. Dept, of Interior, Geological Survey, 
Lansing , Michigan 48933 

purpose - This research is part of the program of water 
resources investigations conducted by the U.S. Geol. Survey in 
cooperation with the State of Michigan. To analyze the hydrolog- 
ic factors related to use of cold-water rivers in a glacial terrain, to 
provide guidelines for assessing the potential recreational value of 
such rivers, and to determine how development by man in the 
watersheds affects the recreational value of the streams. 
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Methods - On the basis of streamflow and water quality 
records, geology, topography, and amount of development, select 
representative rivers in northern Michigan, assemble information 
regarding streamflow characteristics, stream morphology, water 
temperature, ground-water levels, and areas of ground-water 
discharge. Obtain information on recreational potential of rivers, 
including fish populations and present and future use for fishing, 
boating, and camping. Interpret relationships of recreational uses 
to hydrology of the watershed. In developed watersheds obtain in- 
formation on surface and ground water withdrawals, disposal of 
sewage and other wastes, regulation by dams, and indirect con- 
trols by timber-cutting and other changes ir. land use in the 
watersheds. Report on relationships of characteristics of stream- 
flow, water quality, and stream morphology to river-based recrea- 
tion. 

SUPPORTED BY U.S. Dept of Interior - Geological Survey 

1.0088, LAKE OF THE WOODS CENSUS AND SURVEY 
C. BURROWS, State Div. of Game & Fish, Saint Paul , Minnesota 
55101 

Objectives: Lake of the Woods supports both sport and com- 
mercial fisheries for game fish species such as walleyes, northern 
pike and saugers. The commercial fishery is one of long standing, 
having operated continuously since the turn of the century. It is 
closely controlled and regulated to keep the catch of game fish 
below the level at which it will become competitive with the sport 
fishery. 

The sport fishery has increased steadily since the late 1940’s, 
and improvements in boats, outboard motors, and fishing facili- 
ties in the area have accelerated development in recent years. 
There is considerable unrest and deep concern among local sport 
fishing interests that commercial fishing for walleyes is seriously 
affecting the quality of sport fishing. 

The commercial catch of walleyes has remained constant 
through the years at about one pound per acre per year, and wal- 
leye lakes of this region have a sustained yield capability of about 
three pounds per acre per year. No quantitative estimate of the 
sport fishing catch has been made, however, to determine 
whether the threat of competition for this species exists. 

Occasional spot checKS of walleye population structure and 
angling success have not indicated the presence of over-fishing. 
There is a need for a detailed examination of the fish population 
and census of the fishery at this time. Therefore, project objec- 
tives are as follows: 1 . To obtain a reliable, quantitative estimate 
of the sport fishing catch from Lake of the Woods with special 
emphasis on the walleyes. 2. To determine the species composi- 
tion, size and age structure, growth rate and relative abundance of 
the fish populations. 3. To determine the degree at which com- 
petition exists between the sport and commercial fisheries in the 
exploitation of the walleye stock. 

Procedures: Job 1. Sport fishing catch will be determined 
with creel census commencing January and continuing through 
December. Census design will resemble a stratified random sam- 
pling of the fishing trips which will be stratified by area and time. 
Most of the winter and all of the summer census will be of 
completed trips. Sampling error will amount to between 12 and 
15 percent Job 2. Fish population sampling will be done 
throughout the summer months with standard experimental gill 
nets and a 25 foot trawl with 1 /4-inch mesh in the bag. (Text 
Abridged). 

SUPPORTED BY U.S. Dept of Interior - Bu> Sport Fish. 

1.0089, EFFECT OF HEATED DISCHARGE WATER 
FROM POWER GENERATING PLANT ON FISH POPULA- 
TIONS & FISHING IN LAKE ST. CROIX (ABBREV) 

H. KROSCH , State Div. of Game & Fish, Saint Paul , Minnesota 
55101 

Objectives: To collect, compile and evaluate information 
about fish populations and fishing success in the vicinity of the 
Allen S. King power generating plant at Oak Park Heights for two 
years prior to and three years after the plant gees into operation 
to determine the effects of heated discharge water on fish and 
fishing in Lake St Croix. This information will be used to help 
formulate regulations governing operations of other power plants. 



SUPPORTED BY U.S. Dept of Interior - Bu. Sport Fish. 



1.0090, A STUDY OF THE RECENT VEGETATIVE HIS- 
TORY OF THE BOUNDARY WATERS CANOE AREA 
MX. HE1NSELMAN ’, U.S. Dept of Agriculture, North Cen. 
Forest Expt Sta., Saint Paul , Minnesota 55101 

This study provides for a vegetation history for the BWCA 
for the period since white entry (ca. 1700 A.D.) which will 
answer two questions: (1) How did the present forest communi- 
ties originate? (2) What differences, if any, are there between the 
present natural vegetation and the primeval, and between the 
disturbed vegetation and the primeval? 

SUPPORTED BY U.S. Dept of Agriculture 



1.0091, A STUDY OF THE UPLAND NATURAL VEGETA- 
TION OF THE BOUNDARY WATERS CANOE AREA 
I^F. OHM ANN, U.S. Dept of Agriculture, North Cen. Forest 
Expt Sta., Saint Paul , Minnesota 5510 1 

The primary objective is to characterize quantitatively the 
plant communities and their associated environments present 
within the study area. Utilizing these basic data, the relationships 
between communities and between communities and the environ- 
ment will be investigated. Using the same data, the relationships 
between individual species and between species and the environ- 
ment may be determined. 

SUPPORTED BY U.S. Dept of Agriculture 

1.0092, THE UPLAND PLANT COMMUNITIES OF TWO 
ADJACENT RECENT WILDFIRE AREAS IN THE BOUNDA- 
RY WATERS CANOE AREA 

L.F. OHM ANN, U.S. Dept of Agriculture, North Cen. Forest 
Expt Sta., Saint Pauly Minnesota 55101 

To compare the upland plant communities resulting from 
two 1936 wildfires which burned under similar fire conditions, 
during the same fire season, covering the same amount of acreage 
in essentially the same timber types, and which occurred adjacent 
to each other geographically. 

SUPPORTED BY VS. Dept of Agriculture 

1.0093, THE UPLAND DISTURBED VEGETATION OF 
THE BOUNDARY WATERS CANOE AREA 
L.F. OHM ANN, U.S. Dept of Agriculture, North Cen. Forest 
Expt Sta., Saint Paul , Minnesota 551 0 1 

The basic objective is to characterize quantitatively the 
disturbed plant communities and their associated environments. 
Comparisons will be made with the natural plant communities of 
a previous study in the Boundary Waters Canoe Area. 

SUPPORTED BY U.S. Dept of Agriculture 

1.0094, SOIL SURVEY 

H.F. ARNEMANy Univ. of Minnesota, Agricultural Experiment 
Sta., Saint Paul y Minnesota 55101 (MIN-25-015) 

OBJECTIVE: Inventory, classify, and make multiple use 
recommendations of the soils of the state. 

APPROACH: Includes making soil maps, characterizing soils 
in the laboratory as to their physical, chemical, and mineralogies! 
properties, correlation of soils within and between states, and 
publishing soil survey reports which describe the soils and give 
their use and management for a variety of purposes. 

PROGRESS: A generalized soil landscape and geomorphic 
regions map was prepared of the Braineid quadrangle area 
(ulS.G.S. notation) of the state. Descriptions and tables of 
selected physical and chemical characteristics were included for 
each geomorphic region. Field reviews on the progress of soil sur- 
veys in Anoka, Blue Earth, Chippewa, Freeborn, Kittson, 
Meeker, and Pipestone counties were made. The detailed surveys 
(1:15,840) of Douglas and Nobles counties were completed and 
final field reviews made. In cooperation with North and South 
Dakota, a generalized soils map of the Red River Valley and an 
accompanying monograph of soil description is being prepared. 
The survey ofthe Kawishiwi-Knife Lake Watershed ofthe Superi- 
or National Forest has been completed. The survey is being in- 
terpreted for forestry and recreational land use management 
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SUPPORTED BY Minnesota State Government 

1.0095, ECOMANAGEMENT OF FOREST VEGETATION 
ON PARKS AND RECREATIONAL AREAS 
H£. HANSEN Univ. of Minnesota* School of Forestry, Sami 
Poult Minnesota 55455 (MIN-19-077) 

We have completed a reconstruction of the fire history of 
Itasca State Park going back to the 17th century. We have also 
completed studies of the regeneration of the various upland forest 
types and the current dynamics of the succession of these types. 
We have completed a study of the patterns of visitor use of the 
park. Tests of manipulating the forest in various (11) ways have 
been initiated focusing on the problems of regenerating red pine. 
A study is being initiated involving the use of Itasca State Park 
research data as a model for an ecomanagement systems study. 

SUPPORTED BY U.S. Dept, of Agriculture 

1.0096* ECOMANAGEMENT OF FOREST VEGETATION 
ON PARKS AND RECREATIONAL AREAS 
H£. HANSEN, Univ. of Minnesota, School of Forestry, Saint 
Pauly Minnesota 55455 

We have completed a reconstruction of the fire history of 
Itasca State Park going back to the 1 7th century. We have also 
completed studies of the regeneration of the various upland forest 
types and the current dynamics of succession of these types. We 
have completed a study of the patterns of visitor use of the park. 
Tests of manipulating the forest in various (11) ways have been 
initiated focusing on the problems of regenerating red pine. A 
study is being initiated involving the use of Itasca State Park 
research data as a model for an ecomanagement systems study. 

SUPPORTED BY U.S. Dept, of Agriculture 

1.0097, INVESTIGATION OF THE FORM AND RATE OF 
DETERIORIATION OF NEWLY ESTABLISHED CAMPSITES 
L.C. MERRIAM, Univ. of Minnesota, School of Forestry, Saint 
Pauly Minnesota 55455 

This study is being conducted in the Boundary Waters Canoe 
Area, Superior National Forest, Minnesota. It seeks to determine 
if, how and why wilderness campsites on locations of differing 
vegetation types, use intensities, geological areas, soil types, 
slopes, and aspects deteriorate over a period of 5 years. Also 
sought is information on which deteriorate most quickly. The 
study will produce iuformation useful to Superior National Forest 
administration in wilderness campsite management. 

Progress: The study now in its third year covers 33 campsites 
created in 1 967. Information has been collected at the beginning 
and end of each summer season on vegetation, soil and areal 
changes. Photographic coverage from permanent points is taken 
each time and use areas mapped in detail. Users are asked to re- 
gister at onsite stations as to party size, means of travel, length of 
stay, tents placed on-site and preference for site. 

SUPPORTED BY U.S. Dept, of Agriculture 

1.0098, THE IMPORTANCE OF WATER RELATED AC- 
TIVITIES AT STATE PARKS IN MISSISSIPPI 

D.C. WILLIAMS y Univ. of Southern Mississippi, Graduate 
School, Hattiesburg y Mississippi 39401 

Mississippi State Parks are centered around water resources. 
Water is probably the major drawing attraction. Indications are 
that the facilities are fully utilized and over utilized in several 
cases. 

For proper water use management, facility planning, and 
funding, information is needed as to the relative importance of 
different activities and different water related activities in the 
various parks. Determination of these factors is the basic objec- 
tive of this study. 

The data will be obtained in collaboration with the Mississip- 
pi State Park Commission. The procedures used will be compati- 
ble with the recommendations to state parks by the Bureau of 
Outdoor Recreation. 



SUPPORTED BY U.S. Dept, of Interior - O. Wtr. Res. Rch. 



1.0099, AN ECOLOGICAL AND RECREATIONAL USE 
SURVEY OF A SMALL MISSISSIPPI RIVER JUST BEFORE 



CHANNELIZATION _ _ , „ 

DJI. ARNER, Mississippi St. University, Graduate School, State 

College, Mississippi 39762 



pi river just before channelization. Littoral Benthos macrofauna 
and fish populations will be sampled. Water and soil chemistry 
data will be collected. Water table levels wiH be measured along 
lines perpendicular to the river. Data concerning hunting and 
fishing use of the river will be collected. It is anticipated that a fol- 
low-up study will be made after c h a nneli zation. 



SUPPORTED BY U.S. Dept, of Interior - O. Wtr. Res. Rch. 



1.0100, EFFEC TS OF PRESCRIBED BURNING ON UTILI- 
TY LINE RIGHTS ON WILDLIFE FOOD PLANTS AND OB- 
JECTIONABLE WOODY PLANTS 

DJI. ARNER, Mississippi St. University, Graduate School, State 
College, Mississippi 39762 

Cost comparisons are made with other techniques in current 

use. 



SUPPORTED BY Mississippi State University 



1.0101, A STUDY OF THE WATER QUALITY AND 
PLANKTON DYNAMICS OF LAKE JACOMO, THE PRIMA- 
RY RECREATIONAL WATER FOR GREATER KANSAS 
CITY 

DJI. STERN, Univ. of Missouri, Graduate School, Columbia, 
Missouri 65202 

The proposed one-year study has as its goals the quantitation, 
analysis, and interpretation of the interrelationships between 
physical, chemical, and biological parameters in Lake Jacomo, a 
970-acre recreational reservoir serving yearly over 1,000,000 re- 
sidents of the Kansas City metropolitan area. Physicochemical 
factors to be examined include water temperature, dissolved ox- 



ygen, light transmission, pH, specific conductance, turbidity, am- 
monia-, nitrite-, and nitrate- nitrogen, phosphate, silica, total and 
phenolphthalein alkalinities, and total and calcium hardness. 

Biological factors examined will include the identification 
and quantitation of the plankton (determination of standing crop) 
and productivity studies (light & dark bottle). While gaining the 
requisite information, we shall consider the following points: ( 1 ) 
the effects of eutrophication of lake water by runoff from sur- 
rounding farmlands and feed lots: (2) the quality of the water with 
respect to primary and secondary recreation and aesthetics; (3) 
the acquisition of baseline information for comparison of changes 
in water quality at other seasons and during succeeding years; (4) 
the presence of sources of pollution in the lake waters; and (5) 
recommendations for the management of Lake Jacomo and other 
reservoir lakes soon to be constructed. 



SUPPORTED BY U.S. Dept, of Interior - O. Wtr. Res. Rch. 



1.0102, FISH FOR FUN REGULATION ON COURTOIS 
CREEK 

O.F. FAJEN, State Dept, of Conserv., Jefferson City , Missouri 
65102 

Objectives: To evaluate the effect of a ‘fish for fun 4 regula- 
tion for smallmouth bass on the fishery of a heavily-used small- 
mouth stream. 

Procedures: Starting with the 1969 season, smallmouth bass 
in the study section of Courtois Creek may be caught but none 
may be kept. The effects of this regulation will be evaluated by 
the following studies: 1. The standing crop of fish in Courtois 
Creek (Job No. 1 ) 2. Spawning and survival of smallmouth bass 
and associated species in Courtois Creek (Job No. 2) 3. Harvest 
offish from Huzzah and Courtois Creeks (Job No. 3 ). 
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SUPPORTED BY U.S. Dept of Interior - Bu. Sport Fish. 

1.0103, THE ECOLOGY OF SMALLMOUTH BASS 
STREAMS 

OS. FAJEN , State Dept, of Conserv., Jefferson City , Missouri 
65102 

Objectives: To investigate the ecology of a smallmouch bass 
stream and determine factors which limit rash production. 

Procedures: Held work on this project was completed in 
calendar year 1 968. It is continued for the purpose of preparation 
of a comprehensive report including the following aspects: 1. The 
standing crop of fish in Courtois Creek (Job No.l), 2. Spawning 
and survival of smaDmouth bass and associated species in Cour- 
tois Creek (Job No. 2), 3. A quantitative creel census of Huzzah 
and Courtois Creeks (Job No. s). 

SUPi t)RTED BY U.S. Dept of Interior - Bu. Sport Fish. 



1.0104, TAILWATER FISHERIES 

WD. HANSON r . State Dept of Conserv., Jefferson City , Missouri 
65102 



Objectives: To evaluate tail water fisheries, determine their 
parameters and the factors which contribute to and limit them. 

Procedures: Investigate the following aspects of tail water 
fisheries: Harvest of fish in tail waters (Job No. 1 ). 



SUPPORTED BY U.S. Dept of Interior - Bu. Sport Fish. 



1.0105, IMPOUNDMENT MANAGEMENT METHODS 
WD. HANSON , State Dept of Conserv., Jefferson City , Missouri 
65102 

Objectives: To investigate methods for improving the 
management of reservoirs. 

Procedures: The following reservoir management methods 
will be investigated: 1. Acclimatization and utilization of thread- 
fin shad (Job No. 2). 

SUPPORTED BY U-S. Dept of Interior - Bu. Sport Fish. 



1.0106, ACCLIMATIZATION AND UTILIZATION OF 
THETHREADFIN SHAD 

WD. HANSON* State Dept of Conserv., Jefferson Cry, Missouri 
65102 

Objectives: To determine the degree to which threadfin shad 
can be acclimated to Missouri waters and to study their usefulness 
as forage fish in reservoirs. 

Procedures: A stock of threadfin shad will be obtained from 
Montrose Reservoir and released in the lake at Blind Pony Wil- 



dlife Area. Samplings will be made to see whether they survive 
and spawn and to what extent they may be used as forage. 

In addition, attempts will be made to collect eggs on 
spawning mats from threadfin shad as they spawn along the 
shoreline of Montrose Reservoir. These eggs will be moved to 
ponds on the Big Buffalo Creek Wildlife Area and to a pond on 
the Little Dixie Wildlife Area to see whether they hatch and 
whether the young survive. 



SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 



1.0107, MICROB IOLOG ICAL STUDIES IN AN OPEN AND 
A CLOSED WATERSHED 

W.G. WALTER , Montana State University, School of Letters, 
Bozeman^ Montana 59715 

Microbiological and chemical studies have been made during 
recent summers and last winter on waters serving Bozeman. One 
of the watersheds has been closed to the public for about 47 years 
except for limited logging; the other has been open for extensive 
logging and recreational use. Quantitative and qualitative bac- 
teriological tests have often resulted in higher * total*, enterococ- 
cic andcoliform counts in the closed area possibly because of 
closer proximity to streams of animals present. 

Studies directed to identifying microbes in deer, elk, moose, 
etc. droppings and to determine the presence of these bacteria in 
the waters at different locations, particularly in the closed 
watershed, have revealed the same types of organisms occurring 
in both the animal droppings and the streams. 



The closed watershed was opened to limited public access 
this spring. 

Interim reports are available from principal investigator. 
SUPPORTED BY U.S. Dept of Interior - O. Wtr. Res. Rch. 

1.0108, NORTHERN YELLOWSTONE ELK MIGRATION 
JJ. CRAIGHEAD, Univ. of Montana, State Coop. Wildlife Res. 
Unit, Missoula , Montana 5980 1 

The elk herds in Yellowstone National Park constitute a most 
important element in the management of vegetation and other 
animal life. The present study is an attempt to identify the migra- 
tion routes, times of migration, and summer range of herd seg- 
ments in an effort to learn the influence of overuse by elk of 
summer range on such sensitive species as bighorn sheep and to 
ascertain when and where reduction of the herd can be accom- 
plished most effectively to meet needs thus revealed. 

SUPPORTED BY U.S. Dept of Interior - Bu. Sport Fish. 

1.0109, SOME ECOLOGICAL RELATIONSHIPS OF 
GRIZZLY AND BLACK BEARS OF GLACIER NATIONAL 
PARK 

SS. FRISSELL, Univ. of Montana, School of Forestry, Missoula, 
Montana 59801 

Ecological relationships of grisly bears and black bears will 
be studied in the Apgar Mountains of Glacier National Park. 
Emphasis will be placed on intra- and interspecific relationships, 
seasonal food habits, and the impact of a recent bum on bear 
habitat 

SUPPORTED BY U.S. Dept of Agriculture 

1.0110, THE BIOTIC COMMUNITIES OF THE DANAHER 
VALLEY, BOB MARSHALL WILDERNESS AREA, MON- 
TANA 

SS. FRISSELL, Univ. of Montana, Graduate School, Missoula, 
Montana 59801 

One management goal for national forest wilderness areas is 
to ‘promote, perpetuate, and, where necessary, restore the wil- 
derness character of the land.* In most wilderness areas we have 
inadequate background information on the precise nature of 
either the contemporary or pre-whiteman ‘wilderness character* 
we seek to preserve and/or maintain. This study is designed to 
provide some of this background information for a portion of the 
Bob Marshall Wilderness Area. The study objectives are: 

1. To determine what natural biotic communities existed in 
the study area before the influence of modem man. This will in- 
volve examination of historical journals, records, surveys, and re- 
ports to obtain all possible first-hand data on the original commu- 
nities. Additional information will be gained through the identifi- 
cation and study of relics of these communities. 

2. To evaluate the role of wildfire in the maintenance of these 
early biotic communities. Information from historical documents 
and an intensive study of fire scar dates and forest age class struc- 
ture will be used to obtain a picture of the nature, frequency, and 
area affected by wildfire. 

This project began in July 1968 and will continue until June 
1971. 

SUPPORTED BY U.S. Dept of Agriculture 

1.0111, RECREATION POTENTIAL OF THE TRUCKEE 
RIVER BASIN FROM LAKE TAHOE TO PYRAMID LAKE 
CS. SALADINO, Univ. of Nevada, Agricultural Experiment Sta., 
Reno, Nevada 89507 (NEV00673) 

To determine the amount of available recreational space. To 
develop a visual survey, legal . ownership, design alternatives, a 
general recreational master plan, evaluate existing conditions and 
characteristics and implementation of proposals derived through 
the synthesis process. Under existing and new serial photos and 
reconnaissance both by foot and air evaluation of physical 
characteristics of basin. An eye level visual survey by water and 
land using sketches and photos to describe the landscape in rela- 
tion to motion through it. Evaluation of existing data and prelimi- 
nary designs. Development of a comprehensive recreational 
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P'ocw plan through intensive physical design efforts to include 
mapping legal ownership, design alternatives for specific sites, 
esthetic considerations and a practical implementation program 
phased on a yearly basis. 

SUPPORTED BY U.S. Dept, of Agriculture 

I. 0112, METHODS FOR MAKING WILDLIFE A 

PRODUCTIVE AND MARKETABLE CROP FOR NEVADA 

FARMS. . . , _ . _ 

J. E. WOOD , Univ. of Nevada, Agricultural Experiment ota., 

Reno , Nevada 89507 

Develop management methods for wildlife and compatible 
crops. Test new species of plants for wildlife and soil conservation 
and develop criteria for raising and supplemental stocking of gal- 
linaceous birds for fee hunting on small farm unit. 

Test plant combinations in various sizes as field borders, vary 
the irrigation and cultivation practices in the field borders and 
check the game bird nesting and brood use of the borders. Test 
species and varieties of plants for adaptability to arid, irrigation 
and flood plain conditions and use as wildlife food and cover. 
Check compatibility of game birds and farm crops and cultivation 
methods and develop methods of raising and stocking gal- 
linaceous birds for maximum hunting and economic returns. 

SUPPORTED BY U.S. Dept of Agriculture 



1.0113, NEW HAMPSH1RE-TOMORROW - A COOPERA- 
TIVE EFFORT TO INITIATE ENVIRONMENTAL DEMON- 
STRATION PROJECTS & CREATE AWARENESS OF 

PROBLEM _ . * 

RJ). SHEAFF , New Hampshire Charitable Fund, Concord , New 



Hampshire 

Five Action Teams, each consisting of representatives of 
business, labor, civic groups. State agencies and local govern- 
ments, have been established: Economic Growth and the En- 
vironment, Pollution Control, Scenery Preservation, Acquisition 
and Access, Environmental Education. Over 40 specific projects 
are being carried out under these categories, including: establish- 
ment of a local community recreational park, introduction of en- 
vironmental topics into elementary and college curricula; study of 
sedimentation problems accompanying land sub- division; 
establishment of a multi-community open pit incinerator for solid 
waste disposal; testing of dye kits to identify water pollution; con- 
trol of eutrophication through stratification; spray irrigation; 
design of industrial parks; junk car removal; visual inventory of 
New Hampshire’s seacoast; scenic rehabilitation and preservation 
of a highway; establishment of the legal ownership of the state’s 
islands; creation of a regional environmental study area in con- 
junction with public and private school programs; mobile homes 
park design; establishment of land trusts; secuing of easements; 
establishment of community conservations; creation of lake as- 
sociation. . 

Prior to the termination of the program in the Spring of 1 97 1 , 
‘How-To-Do-It 4 booklets developed as a result of these specific 
field experiences will be printed and made available to existing 
agencies. These can serve as guidelines for future efforts. 



SUPPORTED BY Ford Foundation - New York, N.Y. 



1.01 14, DETERMINE ANNUAL DEER HARVEST 

HJL. LARAMIE, State Fish & Game Department, Concord, New 

Hampshire 03301 * 

Objective: To determine the number of deer harvested m 
Bear Brook State Park in 1968. 

Procedure: Send a form letter and map of the Park and sur- 
rounding area to each hunter who killed a deer in a town in which 
the Park is located. Names and addresses will be obtained from 
deer checking station reports. Request each hunter to mark on 
the map where he killed his deer and return the map in the en- 
velope provided. Tabulate and summarize the data received as 
was done in the W-12-R-18 report If returns are received in time 
to include the 1968 data in the overall summary , it will be done. 



SUPPORTED BY U.S. Dept of Interior - Bu. Sport Fish. 

1.0115, REVIEW OF STATUTES 

D.E. SPRINGER, State Fish & Game Department, Concord , New 
Hampshire 03301 

Project Objective: To analyze the present and future availa- 
bility of private land in New Hampshire for recreational use by 
the public. 

Job Objective: To document the New Hampshire statutes 
which apply to the public use of private lands and to assess the ap- 
plicability of these statutes in light of landowner questionnaire 
reponses. 

Procedures: A systematic review of New Hampshire statutes 
will be made, with the following Information recorded: chapter 
number, chapter title, subdivision number(s), subdivision title, 
and brief abstract of intent. In the questionnaire analysis, special 
attention will be paid to reference to these statutes in order to 
judge public awareness of the existence of these laws, as well as 
false impressions of the present statutes which may be held. The 
compiled list will be utilized in the recommending solutions to the 
present posting situation. 

SUPPORTED BY U.S. Dept of Interior - Bu. Sport Fish. 

1.0116, THE FUTURE AVAILABILITY OF PRIV ATE 
LAND FOR RECREATIONAL USE IN NEW HAMPSHIRE 
DJE. SPRINGER, State Fish & Game Department Concord, New 
Hampshire 03301 

Project Objectives: To analyze the present and future availa- 
bility of private land in New Hampshire for recreational use by 
the public. 

Job Objectives: To project the posting situation into the fu- 
ture, to suggest approaches whereby land may be m a in tai n ed for 
public recreation, and to publish findings in a report 

Procedures: Existing projections of population, accessibility, 
and urbanization will be used as a basis to project the posting 
situation into the future. Variables such as changes in existing 
laws, landowner attitudes, evolution of recreation activities, 
changing desires of recreationists will be considered in the projec- 
tion procedure. Possible solutions will be recommended to pro- 
vide equitable arrangements for public utilization of privately- 
owned land for recreation purposes. Five hundred copies of a 
final report covering all jobs will be submitted to the Department 
at the close of the project. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 

1.0117, ANALYSIS OF RESULTS OF QUESTIONNAIRE 
DJi. SPRINGER , State Fish & Game Department, Concord, New 
Hampshire 03301 

Project Objective: To analyze the present and future availa- 
bility of private land in New Hampshire for recreational use by 
the public. 

Job Objectives: To identify those factors which influence the 
posting of land in New Hampshire and to correlate this informa- 
tion with local town data for the purpose of expanding the sample 
data to reflect the statewide situation. 

Procedures: Parametric statistical methods will be used to 
isolate those factorfs) which exert si g nificant influence on the 
posting of land. Results will be correlated with a set of 
land/value/population density variables for each New Hampshire 
town. By matching sample towns with non-sample towns accord- 
ing to similarity of land/value/population density variables and 
responses to questionnaire, ah estimation of the posting level in 
each New Hampshire town will be obtained. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 

1.0118, INVENTORY AND ATLAS OF MARINE SPORT- 
FISHING FACILITIES 

B. FREEMAN, U.S. Dept, of Interior, Bur. of Sport Fish. & Wil- 
dlife, Highlands, New Jersey 07732 
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A series of line maps will be prepared as an atlas and will 
summarize marine sport-fishing facilities and fishing grounds of 
the Atlantic coast from Ma^.c to Florida. Intended as both a com- 
prehensive guide for sportsmen and an inventory of facilities, 
each map will show locations of boating facilities, supplies, and 
services, as well as principal roads and towns. Water depths, fish- 
ing grounds, and common game fish will be indicated to a 
distance of ca. 30 miles offshore. The atlas will include location of 
natural and artificial reefs as well as principal wrecks. Tabular 
summaries accompanying each map will list fishing piers and 
public shore fishing areas, State and Federal parks, wildlife areas 
and associated recreational facilities. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 

1-0119, PRE-CONSTRUCTION ENVIRONMENTAL SUR- 
VEY OF EXPERIMENTAL ARTIFICIAL REEFS 
L. OGREN y U.S. Dept, of Interior, Bur. of Sport Fish. &. Wildlife, 
Highlands y New Jersey 07732 

Conduct an ecological, hydrographic and geological in- 
vestigation of potential reef sites from New England to Florida by 
periodic underwater observations at each area selected for con- 
struction. Sampling techniques will depend upon water conditions 
and diver support facilities at each locality. Observations will be 
made on the existing fish fauna and benthic organisms using stan- 
dard sampling methods, i.e., swimmer transects, timed observa- 
tion periods, and random quadrants. Faunal collections for 
identification and bottom samples for sediment analysis will be 
taken at each locality. Water temperature, salinity, transparency, 
and current direction and velocity will be recorded at the con- 
struction sites. Natural reefs and other bottom discontinuities in 
the construction areas will be investigated in order to evaluate the 
reef fishing potential for each region. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 

1.0120, HYDROGRAPHY OF NEW YORK BIGHT IN 
RELATION TO OFFSHORE WASTE DISPOSAL 
RJ . WICKLUNDy U.S. Dept, of Interior, Bur. of Sport Fish. & 
Wildlife, HighlandSy New Jersey 07732 

Study the hydrography of the New York Bight with particular 
emphasis on conditions having a direct effect on the movements 
of waste disposal. 

Measure and analyze temperature and salinity throughout 
the water column at 26 stations every two weeks, and release 300 
sea bed drifters and drift bottles once a month. 

Establish stations, utilizing sub-surface buoys, at six locations 
equipped with thermographs located at the bottom and in mid- 
water. Supplemental buoy stations may be added to verify 
hypothesis developed from interpretation of regular station data. 

Temperature, salinity, and density determinations to be 
plotted on horizontal and vertical profiles and drifter, current me- 
ter, and thermograph data processed and analyzed by computer 
techniques. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 
1-0121, WATERFOWL HARVEST 

F. FERRIGNOy State Div. of Fish & Game, Trenton, New Jersey 
08625 

Objectives: To determine the number of waterfowl that are 
harvested and which utilize specific tidal marshes. Cape May 
County. In addition, efforts will be made to correlate the effects 
of harvest on the local wintering black duck populations and the 
value of certain marshes to the hunter. 

Procedures: Fifteen ground counts will be made to determine 
the number and species utilizing the State-owned tidal marshes 
from September to January. This data will be compared with 
hunter rag checks which will be conducted at the mam docking 
area of the Dennisville Tract. Sex and age, species composition, 
and other data pertinent to the study will be conducted. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 

1-0122, MOSQUITO CONTROL - TIDAL MARSHES 

F. FERRIGNOy State Div. of Fish & Game, Trenton? New Jersey 

08625 



Objectives: Chemical and physical evaluation to provide 
adequate control of mosquitoes on tidal marshes. Also, to evalu- 
ate their effects on other marsh organisms as well as the water, 
soil, and other interests. 

Procedures: Over the years this study has supplied us with 
much information on the problems associated with coastal 
mosquito - wildlife management interests. Studies to be un- 
dertaken pertaining to transporting and building up of residual in- 
secticides on marshes or within marsh organisms. Accordingly, it 
is urgent that an organization equipped with facilities to deter- 
mine the chemical analyses of water, soil, salt bay eggs, micro and 
macro-organisms, and tissues, cooperate in the study. Every effort 
should be made this year to determine the ‘hidden effects* of 
these chemicals in this environment. In addition, experimentation 
will continue on open marsh water management in an effort to 
provide long-lasting control of mosquitoes and a better environ- 
ment for fish and other wildlife. Ponding and ditching will be eval- 
uated. 

This study will eventually lead to control of pestifereous in- 
sects, improvement of the tidal food web, and eventually elimina- 
tion of insecticide from tidal marshes. Over 2000 acres of heavy 
mosquito breeding marshes have been controlled by open marsh 
water management. 

Chemicals are no longer needed on these areas and organ- 
isms of the food web are increasing. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 

1.0123, CONTROLLING MOSQUITOES ON HAYING 
MEADOWS 

F. FERRIGNOy State Div. of Fish & Game, Trenton y New Jersey 
08625 

Objectives: To evaluate chemical and/or physical control of 
mosquitoes on diked salt hay meadows from the standpoint of its 
effect on vegetation, water, soil and marsh organisms. 

Procedures: Mosquito control treatments on haying marshes 
will be evaluated by making mosquito larval dippings, plankton 
samples, soil analysis, cover-typing, wildlife population and 
utilization censuses, and bag checks. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 

1.0124, MOSQUITO CONTROL IN UPLAND SWAMPS 

F. FERRIGNOy State Div. of Fish & Game, Trenton , New Jersey 
08625 

Objectives: To determine the effects of mosquito control 
practices (water management or insecticide applications) on the 
upland fauna. 

Procedure: After an upland swamp has been treated with an 
insecticide or ditched, larval dippings, cover-typing, coDection of 
pesticide samples, and wildlife population and utilization counts 
will be made and compared with an untreated swamp. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Sport Fish. 

1.0125, WATER MANAGEMENT IN MOSQUITO IM- 
POUNDMENTS 

F. FERRIGNOy State Div. of Fish & Game, Trenton f New Jersey 
08625 

Objectives: To cany on investigations on the effects of dik- 
ing, pumping, and lowering the water table in impoundments 
managed tor mosquito control 

Procedure: There are many problems that will have to be stu- 
died in this environment such as population, fresh water reserves, 
salt water intrusion, mosquito production and wildlife use. After 
evaluating the effects of present management, recommendations 
will be made to satisfy a multiple of interests. 

SUPPORTED BY U-S. Dept, of Interior - Bu. Sport Fish. 

1.0126, HYDROLOGIC AND CAVE CLIMATE STUDY OF 
CARLSBAD CAVERNS 

JS. MCLEAN y U.S. Dept, of Interior, Geological Survey, Al- 
buquerquty New Mexico 8/106 

Continuous monitoring of humidity, carbon dioxide content 
of the cave atmosphere and temperature at three locations in the 
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1. RESOURCES 

Caverns are supplemented with spot measurements of evapora- 
tion, air flow, temperature, relative humidity, carbon dioxide and 
water levels in pools. The effects of lighting the cave, paving the 
area over part of the cave, and air circulation up the elevator shaft 
are compared using these data. 

The field work is conducted in Carlsbad Caverns, New Mex- 
ico. The interpretation is conducted at the U. S Geological Survey 
Water Resources Division office at Albuquerque, New Mexico. 

SUPPORTED BY U.S. Dept, of Interior - Natl. Park Serv. 

1.0127, CANADARAGO LAKE EUTROPHICATION 
STUDY 

LJ. HETUNG , State Dept of Env. Conserv., Albany , New York 
12205 

The nature and causes of eutrophication of lakes is being stu- 
died. A detailed study is being made on C a n ada r ago Lake, Otsego 
County, New York. Data collection and sampling on the lake 
began in May, 1968, in order to establish its physical, hydrologi- 
cal, chemical, and biological characteristics. From this basic data 
more specific engineering control mechanisms such as advanced 
waste treatment, improved individual summer borne waste 
disposal methods, agricultural practices, diversion of land run-off, 
etc., will be evaluated. 

The objectives of the 1970-71 FY are: 1 . Calculate a nutrient 
balance to determine the temporal and spatial variations in 
nutrient loadings to the lake. 2. Construct a mathematical model 
capable of repre sen ting the effort of man-made changes on the 
quality state of the lake. 3. Laboratory studies have indicated 
phosphorus is the key element which limits algae growth in this 
lake. Utilizing th^ nutrient balance formula information and the 
mathematical mcfel, the probable effect of various engineering 
control measures >r phosphorus reduction will be evaluated. 4. 
Construction of a sewage treatment plant for the Village of 
Richfield Springs is expected to be completed during 1970. Reid 
studies to evaluate the effect of this treatment plant on the lake 
will be carried out. 5. Nutrient balance data indicates that farm 
land run-off is a major source of nutrients. A study of methods for 
controlling the agricultural land run-off will be carried out. 6. 
Develop an effective land management plan for reduction of 
agricultural run-off. This plan will be required because of the 
diverse agencies* involved which have authority in agricultural 
land use. 

SUPPORTED BY New York State Government - Albany 

1.0128, CARBONATE EQUILIBRIA IN LAKE ERIE 

K.G. WOOD, State University of New York, Graduate School, 
Fredonia, New York 14063 

To determine the relationships between total alkalinity, pH, 
temperature and total C02 for Lake Erie Water. Total C02 is 
determined by gasomctric method. Initial results show that ion 
complexes may form at pH 9 and above. 

SUPPORTED BY No Formal Support Reported 

1.0129, SYSTEMATIC STUDY AND DEVELOPMENT OF 
LONG-RANGE PROGRAMS OF URBAN WATER 
RESOURCES RESEARCH 

MS. MCPHERSON , Amer. Soc. of Civil Engrs., New York, New 
York 10017 (C-l 804) 

ASCE is assisting in outlining, developing and initiating a 
coordinated national program of urban water resources research. 
Long- range studies of all types of urban water problems are being 
im plemented through coordinated projects, centrally directed. 
Deliberate and systematic study of urban water problems on a 
co m pr e hensive basis had long been neglected. 

General objectives of the project include: studies of needs 
and justification for research on urban water problems; identifica- 
tion of high priority and key research needs; development of logi- 
cal methods and means for accomplishing or at least initiating 
needed research; stimulation of and collaboration in complemen- 
tary or parallel studies on portions of the overall program by mu- 
nicipalities, research firms and universities; initiation and pursuit 
of research and development on key and immediate needs; 



establishment of an efficacious method and appropriate media to 
facilitate incorporation of resea r ch findings into practice; and 
establishment of a formal or informal information exchange 
system for use in continuing research on urban water problems. 

SUPPORTED BY U.S. Dept, of Interior - O. Wtr. Res. Rch. 

1.0130, CHANGES OF PHYSICAL SITE CHARAC- 
TERISTICS AT ADIRONDACK CAMPSITES AT FIVE-YEAR 
INTERVALS 

//.£. ECHELBERGER, State University of New York, U.S.D.A. 
Forest Service, Syracuse , New York 13210 

To provide information on the long term response of vegeta- 
tion at camp sites in the Adirondack Forest Reserve of New York. 

SUPPORTED BY U-S. Dept, of Agriculture 

1.0131, DISSIPATION RATES OF SELECTED NOISE 
LEVELS ENCOUNTERED IN OUTDOOR RECREATION EN- 
VIRONMENTS 

H.E ECHELBERGER, State University of New York, U5DA 
Forest Service, Syracuse , New York 13210 

To describe the dissipation rates of selected producers of 
noise in recreation environments. 

SUPPORTED BY U.S. Dept, of Agriculture 

1.0132, FORECASTING FUTURE EVENTS IN RECREA- 
TION EQUIPMENT AND ENVIRONMENTAL TECHNOLO- 
GY 

EJL SHAFER, State University of New York, U5.DA Forest 
Service, Syracuse, New York 13210 

Because forest recreation management is influenced greatly 
by technological development, forest recreation management 
policy must anticipate and prepare for those technological ad- 
vances that affect recreation demands on forest land. The objec- 
tive of this study is to forecast the changes that may occur 
throughout the United States between now and the year 2,000 in 
outdoor recreation equipment design and environmental control. 
Opinions of one hundred experts in each of four different fields— 
recreation equipment technology, recreation environment 
technology, recreation resource legislation, and physical and 
biokjgjcai technology— will be questioned about theirpredictions 
of the occurrence of specified future events. The Delphi 
Technique of repeated summary mailings will be used as the 
method of data collection. 

SUPPORTED BY U.S. Dept, of Agriculture 

1.0133, RELEVANT FACTORS IN SELECTED RECREA- 
TION-DEVELOPMENT DECISIONS 

E.L. SHAFER, State University of New York, U.S.D.A. Forest 
Service, Syracuse, New York 13210 

Decision-makers and recreation researchers need auxiliary 
aids to isolate key elements in management decisions that affect 
recreation demand. The purpose of this study is to isolate these 
relevant features in the decision-making process by constructing a 
basic decision framework-or relevance tree— within which inter- 
related variables that affect recreation programs can be evaluated 
on a quantitative basis. Recreation decision-makers from various 
governmental agencies will be pres ent ed with a spectrum of 
recreation planning situations and will be asked to rank and weigh 
the social and physical considerations that enter into each 
planning decision. Key elements win be isolated for each decision 
and comparisons win be made between key elements entering 
into different kinds of decisions within and between government 
agencies. The key decision elements isolated in the study should 
provide guidelines on where research effort should be concen- 
trated to improve the recreation decision-making process. 

SUPPORTED BY U.S. Dept, of Agriculture 

1.0134, PREDICTING THE ESTHETIC APPEAL OF 
NATURAL LANDSCAPES 

EX. SHAFER, State University of New York, U.S.D.A. Forest 
Service, Syracuse, New York 13210 
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To test whether pattern measurements and tonal variations 
of given landscape configurations are significantly related to 
public preference for that landscape. Scheduled for completion in 

SUPPORTED BY U.S. Dept, of Agriculture 

1.0135, TRAIL PAVEMENT SECTIONS - WAITEMATA 
COUNTY 

F.G. JONES , Waitemata County Council, New Zealand 

Eight alternative pavement types each of 330 feet are being 
constructed as part of a seven mile reconstruction contract on a 
country road which will carry recreational traffic of up to 10,000 
vehicles per day. Performance of local materials is to be deter- 
mined. The alternatives include untreated high quality base 
course, cement treated and bitumen treated local aggregate, use 
of medium quality local aggregate as subbase, and lime stabiliza- 
tion of the insitu subgrade days. (IRF) 

SUPPORTED BY New Zealand Government 



1.0136, A PROGRAM FOR THE CONTINUING ACCUMU- 
LATION & MANAGEMENT OF NATIONAL FOREST 
RECREATION INFORMATION FOR PURPOSE OF 
RESOURCE MANAGEMENT & RES 

G~A. JAMES , U-S. Dept, of Agriculture, SJE. Forest Expe rim ent 
Station, Asheville, North Carolina 28802 

Provide for the collection, storage, analysis, and retrieval of a 
wide variety of data on all recreation sites and areas of the Na- 
tional Forest System, including both their biological and physical 
characteristics and condition, and the volume and kinds of use 
they support. Continuing. 

SUPPORTED BY U.S. Dept of Agriculture 

1.0137, A STUDY TO DETERMINE WHICH NATIVE AND 
INTRODUCED UNDERSTORY TAXA ARE BEST SUITED 
FOR PLANTING ON DEVELOPED RECREATION SITES 
G^A. JAMES, U.S. Dept of Agriculture, SJE. Forest Experiment 
Station, Asheville, North Carolina 28802 

To determine which native and introduced understory taxa 
(grasses, shrubs, and trees) are best suited for planting on heavily 
used developed recreation sites in the Southern Appalachians, as 
affected by timing and intensity of overstory density reduction 
and controlled mass recreation use. 

SUPPORTED BY U.S. Dept of Agriculture 

1.0138, A STUDY OF UNDERSTORY VEGETATION 
RESPONSE TO SEVERAL LEVELS OF OVERWOOD DENSI- 
TY REDUCTION 

G-A. JAMES, U.S. Dept of Agriculture, S.E. Forest Experiment 
Station, Asheville, North Carolina 28802 

To determine relations between timing and intensity of 
overstory density reduction, controlled mass recreation use, and 
the response of understory vegetation on a developed recreation 
site in the Southern Appalachians. 

SUPPORTED BY U.S. Dept of Agriculture 

1.0139, PILOT TEST OF SAMPLING PROCEDURES FOR 
ESTIMATING RECREATION USE OF LARGE BODIES OF 
WATER 

Gji. JAMES, US. Dept of Agriculture, S.E. Forest Experiment 
Station, Asheville, North Carolina 28802 

To pilot test a sampling plan for estimating recreation use 
which occurs on bodies of water of such size and shape rhat air 
observation is needed to obtain information on which use esti- 
mates can be based. The method is designed to yield use estimates 
that can be revised (updated) annually, based on an easily ob- 
tained indicator of use such as traffic- flow pattern. 

A pilot study was successfully completed during 1 968 on two 
lakes in eastern Oregon. Two demonstration tests of the sampling 
technique are being conducted during 1969 on the Allegheny 
Reservoir in Pennsylvania and on the Watauga Reservoir in Ten- 
nessee. 



1. RESOURCES 

SUPPORTED BY U.S. Dept of Agriculture 



1.0140, PILOT TEST OF SAMPLING PROCEDURES FOR 
ESTIMATING MASS AND DISPERSED TYPES OF RECREA- 
TION USE ON AN ENURE NATIONAL FOREST 
G-A. JAMES, U.S. Dept of Agriculture, SJE. Forest Experiment 
Station, Asheville, North Carolina 28802 

The primary objective is to pilot test a sampling plan for esti- 
mating dispersed types of recreation use of the Teton National 
Forest, Wyoming; a forest consisting of four Ranger Districts. The 
method is designed to yield use estimates that can be revised (up- 
dated) annually, based on an easily obtained use indicator. 

SUPPORTED BY U.S. Dept of Agriculture 



1.0141, PILOT TEST OF SAMPLING PROCEDURES FOR 
ESTIMATING USE ON WILDERNESS-TYPE AREAS 
Gji. JAMES, U-S. Dept of Agriculture, S£. Forest Experiment 
Station, Asheville, North Carolina 28802 

Pilot test a sampling plan for es timatin g amounts, types, tim- 
ing, and location of dispersed recreation use that occurs in wil- 
derness. The technique is designed to yield use estimates that can 
be revised annually, based on one or more related indicators of 
use (predictor variables). A 1968 test was conducted on the Mis- 
sion Mountains Primitive Area in Forest Service Region I. A 
revised sampling model, incorporating use of electric-eye coun- 
ters on all trails, is being conducted during 1969 on the San Gor- 
gonio Wilderness area in Forest Service Region 5. The sampling 
model is being further tested during 1970 on the Rawah Wil- 
derness in region 2. 

SUPPORTED BY U.S. Dept, of Agriculture 



1.0142, INVENTORY AND MEASUREMENT OF RECREA- 
TION USE 

G-A. JAMES, US. Dept, of Agriculture, SJE. Forest Experiment 
Station, Asheville, North Carolina 28802 (SE190 1 ) 

Objective: Develop principles and guides to enhance recrea- 
tional use benefits from forests and other wild lands of the 
Southeast. 

Approach: Improve methods for collecting and processing 
information on area and site characteristics, and use. Design and 
test a system to compile, store and retrieve facility and use data 
for all National Forest recreation lands. Studies aimed at max- 
imizing the use of fish and game resources, including the availa- 
bility and use of access roads and trails. Studies of the Southeast’s 
cold water fishery resource will involve an assessment of its na- 
ture, amount and worth. Improvement of the selection, design 
and management of recreation sites will be sought by studies of 
criteria for site value, and design and facility layout including 
manipulation and restoration of problem sites, measurement of 
carrying capacity, and choice of horticultural materials. 

P r ogr ess: To keep pace with rapidly changing and con- 
tinually growing demands for recreation opportunities of the Na- 
tional Forests, resource managers must have current, readily 
available information. A centralized statistical unit was 
established in 1965 within the Project- -in cooperation with the 
Washington Office Division of Recreation— to provide rapid 
retrieval of a wide variety of detailed recreation information. The 
computerized system, known as RIM (Recreation Information 
Management), is now fully operational. During the year, source 
documents— repositories of information on various management 
aspects— were developed for die following elements. Basic ad- 
dress— Location and status of all Forest Service recreation sites 
and areas. Recreation use.— Current est ima te s of use on a site- by- ^ 
site and area- by-area basis. Facility inventory: A complete inven- 
tory of all site and area facilities. Recreation use sampling models: 
Several sampling models were developed and tested nationwide 
during the year and estimate use of developed sites, general forest 
areas, winter-sports sites, and wilderness areas. Numerous docu- 
ments were prepared for the Washington Office to answer 
requests for information from the Bureau of Outdoor Recreation 
ana other Federal and State Agencies. 
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SUPPORTED BY US. Dept of Interior - Bu. Outdoor Rec. 



1. RESOURCES 

SUPPORTED BY U.S. Dept of Agriculture 

1.0143, A FULLER LIFE FOR AMERICA: THE NA- 
TIONAL RECREATION ASSOCIATION AND THE CON- 
STRUCTIVE USE OF LEISURE, 1906-1966 
rj?' KNAPP. Duke University, Graduate School, Durham , North 
Carolina 27706 «... 

This project is a study of the evolution of the ideas and ac- 
tions of the National Recreation Association and their effect on 
recreation in twentieth-century American society. It is hypothes- 
ized that the work of the Association centered around four 
clusters of ideas: promotion of governmental, especially local, 
responsibility for the provision of opportunity for recreation; a 
broadening definition of recreation; recognition of the need for a 
creative use of leisure; and emphasis upon leadership training and 
quality. The research will attempt to relate recreation and the As- 
sociation to the broader stream of American history and culture, 
including such areas as physical e duc a t i o n, social work, parks, 
government, planning, and education. The principal r es earch 
sources include printed material, the files of the National Recrea- 
tion and Park Association, the National Archives, and interviews 
and correspondence with former Association workers and other 
leaders in recreation. 

SUPPORTED BY National Academy of Sciences - 
Washington 

1*0144, RECREATION PLANNING ASSISTANCE 
M.V. RUUSON ; Res. Triangle Institute, Durham - Research Tri- 
angle Pk. , North Carolina 27/09 

In this project professional and technical services are being 
supplied to the Recreation Division, Department of Local Affairs, 
to assist in revising the State Comprehensive Outdoor Recreation 
Plan. Tasks included in the project are preparing a popular sum- 
mary of the present Statewide Comprehensive Outdoor Recrea- 
tion Plan, analyzing the demand of North Caroli ni a ns for outdoor 
recreation, specifying procedures for updating the inventory of 
existing recreation sites, assembling data on current use of State 
and Federal recreation sites, and assisting in establishing stan- 
dards for recreation supply. 

SUPPORTED BY \JJS. Dept, of Interior - Bu. Outdoor Rec. 

1.0145, COMPREHENSIVE OUTDOOR RECREATION 
PLANNING FOR THE STATE OF SOUTH CAROLINA 
M.V. RUUSON, Res. Triangle Institute, Durham - Research Tri- 
angle Pk . , North Carolina 27709 

The objectives of this project were to assist the South 
Carolina Department of Parks, Recreation, and Tourism in 
developing a comprehensive outdoor recreation plan, inducting: 
1) e stimates of demand for outdoor recreation, 1970-1985, 2) 
recommendations on the form of tabular analysis for the invento- 
ry of outdoor recreation sites and review of results of inventory, 
3) calculation of needs for recreation lands based upon the above 

Since this research supported a comprehensive, statewide 
plan, demand analysis focused upon the basis of recreation de- 
mand-total population in each country, district, or region. It re- 
lated land needs to that total population, taking into account a 
few readily available population characteristics such as density of 
settlement and level of income. Needs for Bureau of Outdoor 
Recreation Land Classes I and II were measured in terms of acres 
of land of various types— for playgrounds and playfields, city 
county or regional parks, and state parks. Definite land 
oanHarf fe were established, and counties and other areas com- 
pared with the standards, to identify areas of unmet demand for 
which additional recreation areas should be crea t ed. 

For BOR Classes m, IV, V, and VI the analysis proceeded by 
comparing the quantify of such lands in each county with the 
amount in district and state averages-on a per capita basis. The 
aim here was to provide recreation planners with an ind ic ator of 
where lands of these types are least and most available at present 
so that they might know the effects of seeking a dd i tion a l acreage 
for these classes in each county. 



1.0146, GRASSES AND OTHER PLANTS F OR LA WNS, 
RECREATIONAL AREAS, ROADSIDES, AND OTHER TURF 
USES 

WJB. GILBERT , Univ. of North Carolina, Agricultural Experi- 
ment Sta., Raleigh - N.G Stale Univ . , North Carolina 27600 
(NC05104) 

OBJECTIVE: Study the establishment and maintenance of 
grasses and other plants for turf uses. 

APPROACH: Experiments will be established in various lo- 
cations in North Carolina to study the differential biotic, soil, and 

climatic environments as to their effects on turf establishment and 

maintenance. Wherever possible, the experiments will be con- 
ducted cooperatively with sp ec i a l is t s in other departments, with 
existing research stations, and the Department of Highways. Data 
will be obtained on the ease and speed of obtaining good turf. 
Turf maintenance will be investigated and data obtained on 
ground cover, height, color, persi st en ce, texture, botanical com- 
position, weed encroachment, disease, insects, and other factors. 

PROGRESS: Fine Turf. Different ratios of N, P, and K on the 
low temperature kiTffng point of T328 and Tifdwarf bennu- 
dagrasses were studied. A ratio high in N was optimum of those 
tested for increasing low temperature survival. Plants which had 
received a high N ratio were the least resistant to cold, but P and 
K improved tolerance. The alteration erf the soluble protein frac- 
tions m the rhizomes of the two grasses during cold hardening was 
investigated, with several changes in the band patterns being ob- 
served. The results indicate how cold ac clim a ti on changes the 
protein fractions and that through proper fertilization practices 
this cold tolerance may be improved. Tbe Highway Research Pro- 
gram concluded with a final report, giving the following recom- 
mendations: Wood cellulose would be an acceptable substitute 
for straw as mulch material during optimum seeding periods. 
Fiberglass could be used in areas where conventional mulches 
would not be satisfactory. The fertility program at see din g would 
be a 3-3-1 ratio, with 150 pounds N per acre ( 1/3 available and 
2/3 slow release), and one to two tons lime in seedbed with one 
ton added every five years. Species recommended are tall fescue, 
sericea Iespedeza, and crownvetch in mountains and Piedmont, 
bermuda and bahiagrass in Coastal Plain. For ditch lining materi- 
als, fiberglass and excelsior were superior to jute netting. Use cf 
these recommendations would result in better turf and a reduc- 
tion in maintenance costs. 

SUPPORTED BY North Carolina State Government 



1.0147, CONTRIBUTION OF VARIOUS QUALITATIVE 
FACTORS TO RECREATIONAL VALUE OF SOUTHERN 
APPALACHIAN TROUT FISHERY (ABBREV) 

DU . TALHELM , Univ. of North Carolina, Graduate School, 
Raleigh - N.C. State Univ . , North Carolina 27600 

To determine the overall value of part of the Southern Ap- 
palachian trout fishery to fishermen, and to determine tbe relative 
contributions of various qualitative aspects of the resource to its 
overall value. Scheduled for completion in 1 970. 

SUPPORTED BY U.S. Dept, of Agriculture 

14148, ECOLOGY OF SAND DUNES IN RELATIONSHIP 
TO THEHt STABILIZATION 

W.w. WOODHOUSE, Univ. of North Carolina, School of 
Agriculture, Raleigh - N.C. State Univ . , North Carolina 27600 
Study adaptation, propagation and fertilization of dune 
plants, use of dune plants in growing and shaping dunes, develop- 
ment of superior varieties of dune plants. 

Initiated FY 1960-61 revised, 1969, and broadened to in- 
clude stabilization and productive use of dredge spotL This in- 
volves initially determining requirements for establishment and 
growth of Spartina aitermfiora and the development of 
procedures for establishing this plant on dredge spoil in North 
Carolina sounds and estuaries. Field work presently in vicinity of 
Oregon, Hatteras and Beaufort Inlets. Interim reports are availa- 
ble. 
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To be completed or revised 1974. 

SUPPORTED BY U.S. Dept oflnterior - Nati. Park Scrv. 
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1. RESOURCES 

given Kre*ni will have to be accoun t ed for. A detailed «nidy of the 
decree and kind* of pollution will be made, and will mvolve physi- 
cal and chemical testing of the water* a* well as development and 
application of schematic scaling technique* tor the aotbebc ana 
nonbiocbctnical qualitie* of tbe water and environ*. Detailed data 
win be gathered through field interviewing as to the a m ou nt and 
kinds ofexpeoditures l^f recreational users of streams. 

Regression analysis will be tbe s t a tistic a l to ol employed t o 
describe the relationship between direct and indirect expendi- 
tures from recreationists and kind of stream pollution and tbe 
control factors. 

SUPPORTED BY US. Dept of Interior - O. Wtr. Res. Rch. 

14)155, REDUCTION IN DAMAGES TO FOREST 
RESO URCES BY IMPROVEMENT OF STRIP-MINING 
METHODS AND REHABILITATION MEASURES 
C. DAVIS , US. Dept of Agriculture, N.E. Forest & Range Expt 
Sta., Upper Darby, Pennsylvania 19082 . ... 

Strip- mining disturbs ext e nsiv e are** in the Ap p a l a chi a n 
Mountains and creates problems of runoff and e rosion u ntil sta- 
bilized and revegetated by proper reclamation measures. Weep- 
ing lovegrass provides tbe best initial cover on extremely acid 
wa if Spoil pH may be used to predict man g anes e toxicitym 
legumes planted on strip-named lands . Lime is essential to the 
of ero w nvetch on coalJ?reaker refuse. ^ 

Chemical pollutants in streamflow increase but suspended 
sediments decrease six months after min i ng a watershed. Load 
bearing strength of coal haul roads can be improved by tbe addi- 
tion of asphalt compounds. Spoil slides are more hketyto occur m 
the valleys and on steeper slopes in contour strip-mining- 

Additional studies are underway which are aimed at evaluat- 
ing various spoil treatment on runoff and erosion reduction from 
strip mined areas. Further research is being carried out in the 
evaluation of various grasses* shrubs* and tree species inconjunc- 
tion with site preparation and fer tiliz a tio n. Aerial appfication of 
seed and ferti li z e r is being 

The actual s tu die s are being carried out at Berea, Kentucky; 
Princeton, West Virginia; and Kingston, Pennsylvania. 

Tbe project was started in 1963 with various studies being in- 
itiated and others completed at various ti me s. No completion date 
has been set for tbe project as a whole. 

SUPPORTED BY U.S. Dept of Agriculture 

I. 0156, INVESTIGATIONS OF THE BIOLOGY AND CON- 
TROL OF NOXIOUS CXIELENTERATES O CCURR ING IN 
THE COASTAL WATERS OF PUERTO RICO (FIRST YEAR) 
r f CUTRESS, Puerto Rican Dept of AgrL, Santunx , Puerto 
Rico 

The objectives of tbe first year operation are to initiate a sur- 
vey of tbe type, incidence and severity of injury to bathers result- 
ing from conttct with marine invertebrates; survey the occur- 
rence and distribution of noxious cod e l it erates m.coasta* waters 
of Puerto Rico; to initiate investigation of the life histories ofnox- 
tous jellyfish of primary importance; and, to investigate means of 
controlling these jellyfish. ..... J . 

Procedures: Physicians win be consulted and as ked to 
cooperate; surveys will be made in marine recreational areas to 
determine presence of harmful jellyfish; records wiO be prepared 
of the related environment; collections of noxious jellyfish will be 
nade studied; when sufficient information is available to 
determine which jellyfish warrant control an attempt win be made 
to devise and test control measures. 

SUPPORTED BY U.S. Dept, of Commerce - N-O.A-A. 

14)157, SPE C IES COMPOSITION, DISTRIBUTION. AND 
MIGRATORY HABITS OF LARGE SHARKS 

J. G. CASEY. U.S. Dept, of Interior. Marine Game Fish Research 
Lab.. Nanagansett, Rhode Island 02882 

Determine the species composition, distribution and migra- 
tory patterns of sharks occurring in North Atlantic coastal waters 
from Maine to North Carofina. 



The plan of work is to: ( I ) tag sharks in the course of long 
line operations conducted by the Atlantic Marine Game 

Fish Promm under an additional shark study project ; (2) su pply 
tagging materials and instructions to coopcra&ng spostwttn jgg 
sporting dubs; (3) continue urging through _Octoborl969. after 

which tune tag return data win be collected and analyzed. 

SUPPORTED BY U.S. Dept of Interior - Bu. Sport Fish. 

14)158, THE IMPACT OF IMPOSING A WATER QUALI- 
TY STANDARD ON A LIVE STREAM . _ . 

jjsi. DORNBUSH. South Dakota State University, School of En- 
gineering, Brookings, Sooth Dakota 57006 . „ 

This p roposed study i n volve s an evaluation o f the impact of 
quality «»» i on a stre am which is presently being 
considered for niul tipm pose development through reservoir con- 
struction. 

Water resources development frequently requires long-range 
decisions involving huge expenditures; however, d ay dec isions 
arc often made without complete c on sid eratio n of e xnang mf or- 
ma ti o n It is the pur po se of this study to appraise mfonnation for 
decision- r^kmg re gar din g beneficial uses i n cl udin g flood c on- 
trol, recreation, irrigation, nsh propagation and quality control. 

The approach wffl be to evaluate s t ati s tically existing mfor- 
mation in order to relate the proposed quality requ ireinents to flic 
p r oj ected uses. The case study win consider the iggk^oatiomnips 
of e xi s ti n g and projected stream quality, the frequency ^ jow 
s tr eam flows, the pollution abatemen t requirem ent s. the effect of 
fjvyf hi i ^^ai nr l fft P.n t and the U CC d for flOW aUgil W iiUIi Ofl. 

SUPPORTED BY U.S. Dept. of Interior - O. Wtr. Res. Rch. 

14)159, BLACK-FOOTED FERRET RESTORATION 
R. LINDER. South Dakota State University, State Coop, wildlife 
Res. Unit. Brookings, South Dakota 57006 

The black-footed ferret, one of Amenca s rarest mamm a ls , is 

do longer found in any of the National Park Service areas where it 

was once present. Considerable search has finally revealed the 
presence of a few specimens at sites in the northern Grot Plains. 
Tbeac animals being st u died intensively wfch the objective of 
learning their habitat r e quir ements, more about their life history 
and limit* of tolerance, behavioral characteristics, food habit,, 
reproductive potential, etc„ in the hope that the animals can be 
reintroduced and populations preserved in several National 

Monuments. „ . . 

Reports are available from principal investigator-^ 

Scheuled completion date -current phase Feb. 1972. 

SUPPORTED BY US. DepL of Interior - Natl. Park Serv. 

14)160, RECREATIONAL TRIP CHARACTERISTICS ON 
MAIN URBAN ACCESSES . 

Af CULLON, Gcneraie Dir. of Highways, Madrid, Spam 

Document Provided by Highway Research Information Ser- 
vice. 

SUPPORTED BY No Formal Support Reported 

14)161, PLANNING OF RECREATIONAL AREAS 
E. ODMANN, Nad. Swedish InsL Bldg. R«-. Stockholm. Sweden 
Objective -To draw up guiding principles for the planning of 
recreational areas in tbe town at differ e n t distance s from the 
urban area. 

SUPPORTED BY Swedish Government 

1-0162, CREEL SURVEY ^ ^ 

LITTLE, Sta le Game & Fish Commission, NaskvuLe* Tcnnes- 

^ 3 ^ec rivet To study the Dale Hollow Reservoir fis hery with 
^mp ha<k placed on determining the most e fficient and eoonomi- 
admetbods of establishing a rainbow trout fishery. 

procedure: Approximately 1,000,000 rainbow trout win be 
stocked in Dale HoBow Reservoir annually for three yea rs. All 
fish will be marked; fishing pressure, total catch, fishing success. 
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